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SITE INSPECTION REPORT 
BLACK BUTTE MINE 

COTTAGE GROVE, OREGON 

1. INTRODUCTION 

Ecology and Environment, Inc. ( E & E ) was tasked by the to provide technical support for 

completion ofa Site Inspection (SI) at the Black Butte Mine located near Conage Grove, Oregon. E & E 

conducted the SI activities under Technical Direction Document No. 98-04-0004, issued under EPA 

Region 10, Superfund Technical Assessment and Response Team (START) Contract No. 68-W6-0008. 

The specific goals identified by EPA for the Black Butte Mine SI are: 

Document a threat or potential threat to public health or the environment posed by the 
site, 

Identify if a potential emergency situation exists that may require an immediate response. 

Assess the eligibility of the site for National Priorities List (NPL) inclusion, and 

Document the. presence or absence of uncontained or uncontrolled hazardous substances 
on the site. 

Activities conducted under this SI included reviewing previous information concerning the site, 

gathering new non-sampling environmental and geographic infonnation, performing multi-media 

sampling at selected locations, and interviewing persons knowledgeable about past operations and 

ongoing site reclamation activities. Completion of the field investigation portion of the SI consisted of 

sampling activities performed at the mine and in nearby locations over a 5-day period in September 1998. 

The SI is intended to be an investigation of specific potential contaminant sources and environmental 

receptors, focusing on contaminants potentially existing at or released from die mine site." The SI is not 

intended to fully characterize the extent of potential contamination or to provide the basis for a 

quantitative assessment of human health or environmental risks posed by the site. 

This document includes a discussion of site background information (Section 2), a discussion of 

SI field activities and analytical protocol (Section 3), a discussion of quality assurance/quality control 

(QA/QC) information (Section 4), a discussion of analytical results evaluation criteria and background 

sampling and analytical results (Section 5), a discussion of source sample locations and sample results 

(Section 6), a discussion of migration pathways and targets (Section 7), a summary of inspection findings 

and conclusions (Section 8), and a list of references (Section 9). 
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2. SITE BACKGROUND 

This section describes the site location (Section 2.1), a description of previous site operations 

(Section 2.2), site ownership history (Section 2.3). and previous investigations at and near the site 

(Section 2.4). 

2.1 SITE LOCATION 

Site Name: Black Butte Mine 

CERCLIS ID No.: OR0000515759 

Location: Cottage Grove, Oregon 

Latitude: 43°34' 42" Nordi 

Longitude: 123°03'58" West 

Legal Description: Township 23 South, Range 3 West, NW Vi Section 6. 

Site Owner/Contact: Land and Timber Company 
408 Commercial Street 
Coos Bay, Oregon 97420 

The Black Butte Mine (BBM) is located in a rural area approximately 10 miles south of Cottage 

Grove, Oregon. The site is situated on the south slope of Black Butte which is part of the Calapooya 

Divide. Access to the site is via a dirt road east of London Road (Figure 2-1). 

2.2 SITE DESCRIPTION 

The BBM is a former mercury mine. The primary features at the site include tailings piles, a 

former mill structure containing a rotary kiln, several old dilapidated buildings, a system of unimproved 

roads, and partially caved-in mine adits (Figure 2-2). Much of the mine area was logged during the early 

1990s, at which time several old mine structures were reportedly demolished. Access to the site is 

restricted by a locked gate; however, a dirt road leading onto the site from London Road crosses private 

property (Pooler residence). Adjacent to the mine area is Dennis Creek, which flows westward to 

Garoutte Creek. Garoulte Creek flows northward to the Coast Fork of the Willamette River, which 

empties into Cottage Grove Reservoir (Figure 2-1). 
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2 3 SITEOVVNERSfflPfflSTORY 

The original operator/owner of the mine was the Quicksilver Mining Company, which managed 

the operations until 1909 when die mine closed because of depressed mercury prices (Brooks 1971). The 

mine was re-opened in 1916 by a New York company under the management of Earl B. Crane (Brooks 

1971). In 1927, die mine was purchased by the Quicksilver Syndicate (Brooks 1971). Mining operations 

continued until 1943 under this ownership, when mercury prices again forced" closure of the mine 

(Brooks 1971). In 1956, the mine was again re-opeped under lease to the Mercury and Chemical 

Corporation of New York (Brooks 1971). Information regarding the mine's subsequent ownership and 

operator are not documented in available literature. The current owner of the mine property is the Land 

and Timber Company of Coos Bay, Oregon (ODEQ 1996). 

2.4 SITE OPERATIONS AND WASTE CHARACTERISTICS 

The BBM was developed in the late 1890s. The BBM was the fourth largest mercury-producing 

mine in Oregon. Between 1900 and 1957, a total of 16,094 flasks of elemental mercury were produced at 

the mine (1 flask equals 76 pounds). Peak production occurred between the years 1927 to 1943. After 

1943, the mine operated intermittendy until its final abandonment in the late 1960s (ODEQ 1996). 

Mercury-bearing ore (cinnabar) was extracted from underground mine tunnels and transported to 

the surface via light rail cars (Brooks 1971). Ore was crushed on site in one of three miUs used at the site 

during its operational years. Within the mills, the cmshed ore was heated in a rotary kiln where the 

elemental mercury was vaporized and subsequendy condensed and captured for bottling (ODEQ 1996). 

Tliree mill sites are known to have existed at the Black Butte Mine ( E & E 1998a). The location of the 

original mill is not known. The second mill, which reportedly operated from the early 1900s until the 

1950s, reportedly was located south (uphill) of the tailings pile (Pooler 1998). This mill site is currently 

heavily covered with brush and trees ( E & E 1998a). START was unable to locate the remains of this 

mill during the SI fieldwork. The third mill, which operated from the 1950s until the mine's closure in 

the 1970s, is still present (Pooler 1998). A rotary kiln, mercury condenser, and ore storage/crushing 

equipment are contained within the wooden mill stiucture ( E & E 1998a; Figure 2-3). 

Tailings from the ore milling operations were deposited north (downhill) of the mill observed 

during the SI toward Dennis Creek. The tailings form two "piles," essentially part of the same tailings 

deposit but separated by dense brush on the surface. The two "piles" include an "upper" pile and a 

"lower" pile: the 'dipper" pile is immediately below the mill site, while the "lower" pile has a north-

facing side slope that angles steeply downward toward Dennis Creek. The toe of the "lower" tailings pile 

is approximately 30 feet from Dennis Creek (Figure 2-2; E & E 1998). The "piles" reportedly contain an 

estimated total of 300,000 cubic yards of tailings (ODEQ 1996). 
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One open mine adit exists at the site. The adit is located uphill (south) of the tailings piles and 

mill site on a steep slope at an elevation of approximately 1,600 feet above sea level. The adit, which is 

connected to the rest of the mine's underground workings, is filled with water which flows into a ditch 

and runs downhill into dense underbrush. The downstream discharge point for this water is unknown; a 

drainage from the adit through die tailings area was not located during the SI (E & E 1998). 

2.5 SITE CHARACTERIZATION 

This section discusses the previous investigations (Section 2.5.1) and the START site visit 

(Section 2.5.2). 

2.5.1 Previous Investigations 

In 1990 the Oregon State University (OSU) Department of Fisheries and Wildlife conducted a 

study to characterize the quality of sediments and aquatic biota tissues in three Oregon reservoirs, one of 

which was the Cottage Grove Reservoir, located approximately 6 miles downstream of BBM. Samples 

collected from within and near the Cottage Grove Reservoir included tissues from five large-mouth bass 

and ten sediment samples. Mercury was detected in fish tissue at concentrations of up to 1.79 parts per 

million (ppm) and in reservoir sediment samples at up to 1.11 micrograms per gram (pg/g; OSU 1991). 

The United States Geological Survey (USGS) collected sediment samples near BBM in 1992 and 

1993 as part of a periodic state-wide sainpling program. Sample results indicated the presence of 

mercury in sediments collected from Dennis Creek at concentrations up to 2.5 ppm, in sediments 

collected from the Coast Fork of the Willamette River up to 1.4 ppm, and in sediments in Cottage Grove 

reservoir up to 0.50 ppm (USGS 1993). 

OSU researchers conducted additional sampling at and near BBM in 1994. Sampling data 

indicated die presence of mercury in soils in the vicinity of the rotary kiln at concentrations up to 

approximately 350 mg/kg. Mercury was detected in Dennis and Garoutte Creek sediments downstream 

of BBM up to concentrations of 267 mg/kg, which supports the conclusion that elevated mercury 

concentrations can be Uraced to the Denrus Creek drainage, and may result from off-site transport of 

tailings from BBM. 

In 1996 the Oregon Department of Environmental Quality (ODEQ) prepared a Preliminary 

Assessment (PA) of BBM under a cooperative agreement with EPA. The PA involved the collection and 

assessment of existing analytical and environmental information and an on-site reconnaissance of the 

mine. The PA report concluded that further evaluation of BBM under Comprehensive Environmental 

Response Compensation and Liability Act (CERCLA) was necessary to fully evaluate the threats posed 
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by on-site contaminants^ On-site soil, surface water, and groundwater were identified as the pathways of 

most concern. 

2.5.2 START Site Visit 

Prior to visiting die BBM site, the START personnel met widi ODEQ staff and collected 

additional background information regarding the site. During the site visit on May 28, 1998, the tailings 

piles were observed. Dennis Creek flows within 30 feet of the tailings for a linear distance of 

approximately 600 feet. Several old mine-related buildings were observed, although no hazardous 

substance sources were identified around these buildings. An on-site well was observed along the road to 

the adit location; the depth and construction details of the well are unknown. An open adit, previously 

identified by ODEQ staff, could not be accessed because of rough road conditions. Figure 2-2 illustrates 

the major site features observed during the site visit. 

2.6 SUMMARY OF SI INVESTIGATION LOCATIONS 

Based on review of background information and results of the site visit, three primary on-site . 

features at the Black Butte Mine were identified for investigation under the SI as potential hazardous 

substance sources. Additionally, on- and off-site locations considered to be potential receptors of 

contamination that may migrate from the sources were identified for investigation. The sources and 

receptors investigated during the SI are outlined below. 

Potential Sources include the following: 

Mine Tailings. An estimated 300,000 cubic yards of mine tailings have been deposited 
at the site. Previous sampling of creek sediments below the tailings suggests that the 
tailings are a source of elemental mercury. 

Former Mill/Rotarj' Kiln. Soils in the vicinity of the mill contain mercury up to 
concentrations of 350 mg/kg. The quantity of contaminated soil underlying the mill is 
unknown, but the mill covers an estimated area of approximately 1,800 square feet. 

Mine Adit. The open mine adit is filled with water that flows downhill toward Dennis 
Creek. The mine drainage may be acidic and is a possible source of heavy metals. 

The migration pathway features include the following: 

Groundwater. Groundwater occurs in firactured bedrock in the site area, which may be 
in hydraulic connection with underground mine workings. 
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Dennis Creek. Dennis Creek drains the BBM area. The "lower" tailings pile fronts 
approximately 600 feet of the creek, and mine tailings are located within 30 feet of the 
creek bed. 

Garoutte Creek. Dennis Creek flows into Garoutte Creek approximately 0.25 miles 
downstream of BBM. Garoutte Creek flows northward to a confluence with the Big 
River, forming the Coast Fork of the Willamette River. The Coast Fork of the 
Willamette River flows into Cottage Grove Reservoir. 

The primary targets associated with site include the following: 

Drinking Water Wells. Approximately 64 domestic water wells are located within 4 
miles of the site. The majority of these wells are located in the floodplain of Garoutte 
Creek and the Coast Fork of the Willamette River. In addition, at least one spring in the 
site vicinity is used for drinking purposes. The nearest well to the site is located 
approximately 0.5 miles from the mine tailings area of the site. 

Wetlands. Palustrine Forested and Palustrine Emergent wetlands exist along the Coast 
Fork of the Willamette River, starting approximately 1.9 miles downstream of the site. 
These wetlands front the river nearly continuously for approximately 4.7 miles to 
Cottage Grove Reservoir. Cottage Grove Reservoir is bordered by Palustrine Emergent 
wetlands in several locations, with wetland frontage of approximately 1.7 miles along the 
lake. No additional wetlands exist within the Target Distance Limit along the Coast 
Fork of the Willamette River downstream of Cottage Grove Reservoir. 

Fisheries. Sport Sshmg is conductcu tn vjaroutte <_reeic, tue v^oast i"'oric oi die 
Willamette River, and Cottage Grove Reservoir. Species harvested include Cutthroat 
trout and Bull trout (Dolly Varden). Garoutte Creek is a spawning and migration area 
for Cutthroat trout. 

Threatened and Endangered Species. One endangered species, two threatened 
species, and four species of concern are known to use terrestrial habitat in the site 
vicinity. 
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3. FIELD ACTIVITIES AND ANALYTICAL PROTOCOL 

A sampling and quality assurance plan (SQAP) was developed for the Black Butte Mine SI prior 

to fieldwork (E&E 1998b). The SQAP describes the sampling strategy, sampling methodology, and 

analytical procedures to investigate potential hazardous substance sources at the mine and nearby targets. 

No deviations to the sampling methodologies presented in the SQAP were implemented during the SI 

with the exception of the type of equipment used to collect subsurface soil samples (Section 3.1.4). 

The SI fieldwork was conducted between August 31 and September 3, 1998. A total of 52 

samples were collected during the SI (excluding quality control samples). Specific descriptions of 

sample locations are provided in Sections 6 and 7. Table 3-1 summarizes the number, location, and 

analytical parameters for the sample collected during the SI. Photographic documentation of all sample 

locations is provided in Appendix A, 

3.1 SAMPLING METHODOLOGY 

Grass, leaves, rocks, and other debris unsuitable for analyses were removed from samples before 

being placed into sample containers. All solid matrix samples were thoroughly homogenized with clean 

dedicated stainless steel utensils prior to containerization. Samples were placed into prelabeled 

containers and preserved when appropriate. All samples were stored under E & E's custody in sealed 

coolers with ice until shipment. 

3.1.1 Surface Water Samples 

Eight surface water samples were collected from Dennis Creek, Garoutte Creek, and the mine 

adit. Samples were collected at downstream locations before moving to upstream locations in order to 

minimize introduction of suspended solids into the samples. For sample stations where collocated 

surface water/sediment samples were collected, the surface water sample was collected prior to the 

corresponding sediment sample. During collection of all surface water samples, care was taken to avoid 

introduction of sediment into the sample containers. 

These samples were collected by hand-dipping the prelabeled 1-liter polyethylene sample 

containers directly into the water to a depth of approximately 2 inches below the water surface. 
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3.1.2 Sediment Samples 

Eight sediment samples (including background samples) were collected from Dennis Creek, 

Garoutte Creek, and die mine adit. These samples were collected at depdis ranging from 0 to 4 inches in 

depth below the sediment surface. The sample material was collected using clean, dedicated, plastic 

spoons, and was placed directly into clean, dedicated, plastic mixing bowls for homogenization. 

Following thorough homogenization, the sediment was transferred to prelabeled 8-ounce glass jars. 

3 .13 Groundwater Samples 

Eleven groundwater samples (including a background sample) were collected from existing 

domestic wells and two springs in the site area. Groundwater samples were collected following a 

minimum purging time of 20 minutes and after water quality parameters (pH, conductivity, temperature) 

had stabilized within 10 percent of the previous reading. 

The domestic well groundwater samples were collected by pumping die well water direcdy into 

the sample containers from a port as near the wellhead as possible. The spring groundwater samples 

were collected by hand dipping the prelabeled sample container approximately 2 inches below the spring 

water surface. During sampling, care was taken not to disturb any sediment on the bottom of the springs. 

Groundwater collected via a bailer from the on-site well was transferred directly to prelabeled sample 

containers. The on-site well was not purged prior to sample collection because of a down-hole 

obstruction and the quantity of water that would need to be removed from the 6-inch diameter well. 

3.1.4 Soil Samples 

Fourteen surface soil samples were collected from the mine tailings, the former mill/rotary kiln, 

and background locations. All samples were collected with clean, dedicated plastic spoons and 

transferred to a clean, dedicated plastic bowl for homogenization. Following thorough homogenization, 

the sample material was placed direcdy into prelabeled sample containers. 

Eleven subsurface soil samples were collected from the mine tailings, the former mill/rotary kiln, 

and a background location. The subsurface soil samples were collected using two methods: a powered 

rotary auger and a combination of a hand shovel and stainless steel hand auger. The latter method was 

used for the collection of subsurface soil samples at the "lower" tailings because of refusal of the 

powered auger at shallow depths, and at the former milt/rotary kiln because of physical access 

limitations. Use of the hand shovel and stainless steel hand auger represents a modification to the 

subsurface soil sampling protocol in the SQAP that specified the use of the powered auger. Following 

retrieval of subsurface soil in the hand auger, the sample was collected with clean, dedicated plastic 
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spoons and transferred to a clean, dedicated plastic bowl for homogenization. Following thorough 

homogenization, die sample material was placed directly into prelabeled sample containers. 

3.1.5 Quality Control Samples 

Two QC rinsate samples were collected from non-dedicated sampling instruments used during 

the SI, including the hand shovel and the hand auger. The rinsate samples were collected following 

decontamination of each tool, using the same process used prior to sample collection. Deionized water 

was poured over and through each of the pieces of equipment and collected direcdy into prelabeled 

sample containers. 

3.2 ANALYTICAL PROTOCOL 

All samples collected during the SI were submitted for off-site laboratory analyses; no field 

analytical screening was conducted. Analytical methods applied to SI samples included EPA Target 

Analyte List (TAL) inorganic elements (23 elements; Method ILM 4,0), 

The TAL inorganic analyses were performed at EPA's Region 10 Laboratory at Manchester, 

Washington, using EPA Contract Laboratory Program (CLP) protocols, 

3.3 GLOBAL POSITIONING SYSTEM 

A Trimble Pathfinder Professional global positioning system (GPS) was used in the field to 

survey SI sampling points and boundaries of major site features. However, at nearly every survey 

location, the GPS system was unable to provide reliable coordinates as a result of either poor satellite 

coverage, topography, or overhead obstructions (trees, dense underbrush). GPS data is therefore 

unavailable for the SI. Sample and feature locations indicated on the maps in this report were determined 

using ground-level measurements in the field, plotted on topographic maps and an aerial photograph. 

3.4 INVESTIGATION-DERIVED WASTE MANAGEMENT 

Investigation-derived waste (IDW) generated during the SI fieldwork consisted of the following: 

• Decontamination fluids; 

• . Used dedicated sampling equipment; and 

• Used disposable personal protective equipment. 

Decontamination fluids were evaporated to the extent possible during the fieldwork. At the 

conclusion of the fieldwork, approximately 5 gallons of fluids remained. This waste was transported in a 
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55-gallon drum to E & E's Seattle warehouse and is pending disposal. Used personal protective 

equipment and dedicated sampling equipment was rinsed, placed in doubled plastic bags and disposed of 

in Seattle at a municipal landfill. No IDW from the SI field activities remains at the site. 
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S A M P L E S U M M A R Y 

B L A C K B U T T E M I N E SI 

C O T T A G E G R O V E , O R E G O N 
K & E {station 
Identification 

98BBDW01GW 
98BBDW02GW 
98BBDW03GW 
98BBDW04GW 
98BBDW05GW 
98BBDW06GW 
98BBDW07GW 
98BBDW08GW 
98BBDW09GW 
98BBDW10GW 
98BBSP01GW 
98BBDC01SW 
98BBDC01SD 
98BBDC02SW 
98BBDC02SD 
98BBDC03SW 

98BBDC03SD 
98BBDC04SW 
98BBDC04SD 
98BBDC05SW 
98BBDC0SSD 
98BBGC01SW 
98BBGC01SD 
98BBGC02SW 
98BBGC02SD 
98BBMA01SW 
98BBMA01SD 
98BBMT01SS 
98BBMT01SB 
98BBMT02SS 
98BBMT02SB 
98BBMT03SS 

EPA fSample 
Identiflcaiton 

98364100 
98364101 
98364102 
98364103 
98364104 
98364105 
98364106 
98364107 
98364108 
98364109 
98364112 
98364114 
98364123 
98364116 
98364125 
98364117 

98364126 
98364118 
98364127 
98364119 
98364128 
98364113 
98364122 
98364115 
98354124 
98364121 
98364129 
98364130 
98364136 
98364131 
98364137 
98364132 

Sample Collection 
Date 

9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/2/98 
9/2/98 
9/2/98 
9/2/98 
9/2/98 
9/3/98 
9/1/98 
9/1/98 
9/2/98 
9/2/98 
9/2/98 

9/2/98 
9/2/98 
9/2/98 
9/2/98 
9/2/98 
9/1/98 
9/1/98 
9/1/98 
9/1/98 
9/3/98 
9/3/98 
9/3/98 
9/3/98 
9/3/98 
9/3/98 
9/3/98 

Sample 
Collection Time 

1120 
1325 
1410 
1455 
1525 
1024 
1315 
1400 
1430 
1645 
1400 
1340 
1345 
1038 
1045 
1235 

1242 
1320 
1324 
1344 
1346 
1322 
1330 
1436 
1444 
1015 
1020 
1025 
1045 
1056 
1108 
1204 

Matrix 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Surface Water 

Sediment 
Surface Water 

Sediment 
Surface Water 

Sediment 
.Surface Water 

Sediment 
Surface Water 

Sediment 
Surface Water 

Sediment 
Surface Water 

Sediment 
Surface Water 

Sediment 
Surface Soil 

Subsurface Soil 
Surface Soil 

Subiiurfacc Soil 
Surface Soil 

Analytical 
Parameters 

TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 

TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 
TAL Inorganics 

Location Description 

Belile residential well 
Bevans residential well 
Wales residential well 
Donati residential well 

Worlton residential well 
Oaks residential well 

On-site spring (spigot) 
Mehan residential well 

Rasmussen residential well (background) 
On-site well (6") 

Pooler spring 
Mouth of Dennis Creek 
Mouth of Dennis Creek 

Dennis Creek below mine road 
Dennis Creek below mine road 

Dennis Creek below tailings 

Dennis Creek below tailings 
Dennis Creek below tributary 
Dennis Creek below tributary 

Dennis Creek background 
Dennis Creek background 

Garoutte Creek below Dennis Creek 
Garoutte Creek below Dennis Creek 

Garoutte Creek background 
Garoutte Creek background 

Mine Adit 
Mine Adit 

Upper tailings surface-east side 
Upper tailings subsurface-east side 

Upper tailings surface-west side 
Upper tailings subsurl'acc-we.st side 

Lower tailings surface-west side 

Key at end of table. 
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Table 3-1 

SAMPLE SUMMARY 
BLACK BUTTE MINE SI 

COTTAGE GROVE, OREGON 
E&L Station 

1 Identification 
J2 98BBMT06SB 

;^98BBMK0ISS 

l i 98BBMK02SS 

2 98BBMK03SS 

98BBMK04SS 

98BBMK05SS 

98BBMK06SS 

98BBMK01SB 

98BBMK02SB 

98BBMK03SB 

98BBMK04SB 

98BBBO0ISS 

98BBBG02SS 

98BBBG01SB 

98BBRS01WA 

98BBRS02WA 

KPA Sample 
Identification 

98364I4I 

98364142 

98364143 

98364144 

98364145 

98364146 

98364147 

98364148 

98364149 

983641.50 

98364151 

98364152 

98364153 

983641.54 

98364155 

98364156 

Sample Collection 
Date 
9/3/98 

9/2/98 

9/2/98 

9/2/98 

9/2/98 

9/2/98 

9/2/98 

9/3/98 

9/3/98 

9/3/98 

9/3/98 

9/3/98 

9/3/98 

9/3/98 

9/3/98 

9/3/98 

Sample 

Collection T i m e 

1354 

1545 

1550 

1600 

1610 

1620 

1624 

1445 

14.55 

1525 

1536 

1430 

1640 

1435 

1605 

1607 

Matrix 
Subsurface Soil 

Surface Soil 

Surface Soil 

Surface Soil 

Surface Soil 

Surface Soil 

Surface Soil 

Subsurface Soil 

Subsurface Soil 

Subsurface Soil 

Subsurface Soil 

Surface Soil 

Surface Soil 

Subsurface Soil 

Water 

Water 

Analytical 
Parameters 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

TAL Inorganics 

! 

Location Description 

Lower tailings subsurface-east side 

Outside miji door-cast side 

Inside mill-near feeder 

Outside mill door-west side 

Outside mill-east side foundation 

Northeast side of mill 

Northwest side of mill 

Same location as MKOISS 

Mill floor trap door 

Same location as MK05SS 

Same location as MK06SS 

Background surface soil 

Background surface soil 

Background subsurface soil 

Rinsate-i-land Auger 

Rinsate-Shovcl 

Key: 

O 
CD 

en 

E&E = Ecology and Environment, Inc. 

EPA = U.S. Environmental Protection Agency. 

TAL = Target Analyte List. 



4. QUALITY ASSURANCE/QUALITY CONTROL 

Quality assurance/quality control (QA/QC) data are necessary to determine precision and 

accuracy and to demonstrate the absence of interferences and/or contamination of sampling equipment, 

glassware, and reagents. Specific QC requirements for laboratory analysis are incorporated in EPA's 

CLP Statement of Work for Inorganic Analysis (ILM04.0, EPA 1991). These QC requirements or 

equivalent requirements were followed for analytical work performed on the Black Butte Mine SI. This 

section describes the QA/QC measures taken forthe SI and provides an evaluation of the usability of data 

presented in this report. 

All samples were collected following the guidance of the SQAP ( E & E 1998b) for the field 

activities. Inorganic element analyses were performed by EPA's Region 10 Laboratory following 

ILM04.0 (EPA 1991). 

All data from analyses performed at the laboratory was reviewed and validated by EPA chemists. 

Data qualifiers were applied as necessary according to the following guidance document: 

USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (February 1994). 

Copies of the data validation memoranda are included in Appendix B. 

4.1 SATISFACTION OF DATA QUALITY OBJECTIVES 

The following EPA guidance document was used to establish data quality objectives (DQOs) for 

this SI: 

• Data Quality Objectives Process for Superfund, Interim Final Guidance, September 
1993). 

The EPA determined that definitive data without error and bias determination criteria would be 

used for the sampling and analyses conducted during the field activities. The data quality achieved 

during the fieldwork was sufficient in producing data that could be used for the data objectives stated in 

the SQAP ( E & E 1998b). 
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A detailed discussion of the SI objectives that were accomplished is presented in the following 

sections. 

4.2 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

QC samples included laboratory duplicate samples and matrix spike (MS) samples at a rate of 

one duplicate and MS per 20 samples per matrix. 

The analytical laboratory also analyzed several QC samples for quality assurance purposes 

according to the methods, including initial and continiung calibrations, method blanks, matrix spikes, 

duplicates, and laboratory control samples. 

4.3 PROJECT-SPECIFIC DATA QUALITY OBJECTIVES 

The Iaboratoi7 data were reviewed to ensure that die DQOs for the project were met. The 

following describes the abilities of the laboratories to meet the project DQOs for precision, accuracy, and 

completeness and the field team's ability to meet project DQOs for representativeness and comparability. 

The laboratories and the field team were able to meet DQOs for the project. See the attached quality 

assurance memoranda in Appendix B for qualifiers applied to data based on QC outliers. 

43.1 Precision 

Precision measures the reproducibility of the sampling and analytical methodology. Laboratory 

and field precision is defmed as the relative percent difference (RPD) between duplicate sample analyses. 

The laboratory duplicate samples measure die precision of the analytical method. For this project, none 

of the results were qualified based on duplicate sample analysis results. 

43.2 Accuracy 

Accuracy measures the reproducibility of the sampling and analytical methodology. Laboratory 

accuracy is defined as the matrix spike percent recovery (%R). The matrix spike values were reviewed 

for all MS analyses. Approximately 6.0% of the data were qualified as estimated quantities ("J" or "UJ") 

based on MS recoveries. Approximately 2.7% of the data were rejected ("R") based on MS recoveries. 

Overall, the project DQOs outlined in the SQAP (E&E 1998b) for accuracy were met. 

4.33 Completeness 

Data completeness is defined as the percentage of usable data (usable data divided by the total 

possible data). All laboratory data were reviewed for data validation and usability. Approximately 
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97.3% of the data were determined to be usable, therefore, the project DQO for completeness of 90% 

was met. 

43.4 Representativeness 

Data representativeness expresses the degree to which sample data accurately and precisely 

represent a characteristic of a population, parameter variations at a sampling point, or environmental 

condition. The number and selection of samples were determined in the field to account accurately for 

site variations and sample matrices. Based on this rationale, the DQOs for representativeness were met. 

4.3.5 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one data set can 

be compared to another. Data produced for this site followed applicable field sampling techniques and 

specific analytical methodology outlined in the SQAP ( E & E 1998b). The DQOs for comparability were 

met. 

4.4 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PARAMETERS 

The laboratory data also were reviewed for holding times, laboratory blank samples, rinsate 

blank samples, initial and continuing calibrations, and laboratory control samples. These QA/QC 

parameters are summarized below. In general, the laboratory and field QA/QC parameters were 

considered acceptable. 

4.4.1 Holding Times 

None of the sample results were qualified based on holding time outliers. 

4.4.2 Laboratory Blanks 

All laboratory blanks met the frequency criteria. Barium and antimony were detected in the 

laboratory blanks. Any associated sample results less than five times the blank contamiiiation were 

qualified as not detected ("U"). Associated sample results were qualified as estimated quantities ("J") if 

the sample result was less than five times the absolute value of the negative blank concentration. See the 

data validation memoranda (Appendix B) for sample results that were qualified based on blank 

contamination. 
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4.43 Rinsate Blanks 

All rinsate blanks met the frequency criteria. Chromium, manganese, nickel, arsenic, and lead 

were detected in both rinsate blanks. The nickel and chromium results in samples 98BBMT01SS and 

98BBMT01SB were qualified as not detected ("U") based on rinsate blank results. No other sample 

qualifications were required based on the rinsate concentrations, indicating that the equipment 

decontamination procedures were acceptable. 

4.4.4 Initial and Continuing Calibrations 

All calibrations met the frequency criteria. No qualifications were applied based on calibration 

results. 

4.4.5 Laboratory Control Samples 

All laboratory control sample analyses met the frequency criteria. Approxinnately 2.7% of the 

sample results were qualified as estimated quantities ("T' or "UJ") based on laboratory control sample 

outliers. 
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5. ANALYTICAL RESULTS REPORTING AND BACKGROLT^fD SAMPLES 

This section describes the reporting criteria and reporting methods applied to analytical results 

presented in Sections 6 and 7 of this report. A discussion of background locations and sample results 

also is provided. A list of samples collected for laboratory analyses appears in Table 3-1. 

5.1 ANALYTICAL RESULTS EVALUATION CRITERIA 

Analytical results presented in die summary tables in Section 6 and 7 show all elements detected 

above laboratory detection limits in bold type. Analytical results indicating significant concentrations of 

contaminants in source samples (Section 6) with respect to background concentrations are shown 

underlined and in bold type. Similarly, analytical results indicating elevated concentrations of 

contaminants in target samples (Section 7) with respect to background concentrations also are underlined 

and in bold type. For the purposes of this investigation, significant or elevated concentrations are those 

concentrations that are: 

Equal to or greater than the sample's confract-required quantitation limit/contract 
required detection limit (CRQL/CRDL) or the sample quantitation limit (SQL) when a 
non-CLP laboratory is used; and 

Equal to or greater than the backgroimd soil sample's CRQL/CRDL or SQL when the 
background concentration is below detection limits; or 

At least three times greater than the background soil concentration when the background 
concentration equals or exceeds the detection limit. 

The analytical summary tables present all detected compounds, but only those detected analytes 

at potential sources or in targets meeting the significant or elevated concentration criteria are discussed in 

the report text. 

For analytical results that are qualified as estimated, the sample concentration was adjusted as 

described in Using Qualified Data to Document an Observed Release and Observed Contamination 

(EPA 1996) before determining whether the concentration is significant or elevated. For target locations, 

only those analytes that, also were detected in a source at the site were evaluated to determine whether 

their concentrations were elevated. All hazardous substances detected at target locations and meeting 

evaluation criteria can be used to document an observed release from the site to the target When 
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samples were diluted for re-analysis at the laboratory, the dilution results were considered for evaluation 

and are provided in the tables. 

5.1.1 Sample Results Reporting 

Based on EPA Region 10 policy, evaluation of aluminum, calcium iron, magnesium, potassium 

and sodium (common earth crust elements) generally is employed only in water mas^ tracing, which is 

beyond the scope of this report. For this reason, the presence and distribution of these elements are not 

discussed in this report. For source and target analytical results, only those concentrations meeting the 

significant/elevated concentration criteria are discussed. For background samples, all detected 

concentrations are discussed. 

5.2 BACKGROUND SAMPLES 

Background samples were collected for each of the media from which SI samples were collected. 

These media include surface soil, subsurface soil, groundwater, sediment, and surface water. Results for 

the appropriate background sample(s) appear as the first column in the analytical results summary tables 

in Sections 6 and 7 to facihtate comparison against source or target results. 

5.2.1 Background Soil 

This section discusses sample locations (Section 5.2.1.1) and sample results (Section 5.2.1.2). 

5.2.1.1 Sample Locations 

Two off-site backgroimd surface soil samples and one off-site background subsurface soil sample 

were collected. The surface soil background samples were collected in a forested area approximately 

100 yards from London Road, approximately 0.5 miles west of the mine. Background surface soil 

sample 98BBBG01SS was collected from a depth of 0 to 6 inches and consisted of brown, sandy, rocky 

soil, consistent with the nature of the on-site mine tailings (surface) samples. Background surface soil 

sample 98BBBG02SS was collected from a depth of 0 to 6 inches, and consisted of brown, loamy, silty 

soil, consistent with the matrix of surface soil samples collected at the former mill/rotary kiln area on the 

site. The background subsurface soil sample was collected in a forested area approximately 0.5 mile 

v.'est of die mine (same location as 98BBBG01SS) from a depth of 2 feet, consistent with the matrix of 

subsurface soil samples collected in the mine tailings and at the former mill/rotary kiln area. 

i u c v - . . : ^ ' pBDBT 
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5.2.1.2 Sample Results 

Thirteen inorganic elements were detected in the background soil samples, ranging in 

concenti-ation from 0.972 mg/kg (beryllium in sample 98BBBG01SS) to 3,520 mg/kg (manganese in 

sample 98BBBG02SS). The results of the background samples are included in Table 6 1 (98BBBG01SS 

and 98BBBG01SB), and Table 6-2 (98BBBG02SS and 98BBBG01SB). All of the background soil 

samples contained mercury at concentrations ranging from 5,48 mg/kg to 20.3 mg/kg. These 

concentrations likely result from naturally occurring, mercury-containing mineral deposits in the site 

area. 

5.2.2 Background Groundwater 

This section discusses the sample location (Section 5.2.2.1) and sample results (Section 5.2.2.2). 

5.2.2.1 Sample Location 

One background groimdwater sample was collected from a private domestic well located 

approximately 1.5 miles north of the mine in the Combs Creek drainage (Rasmussen well, 

98BBDW09GW). This well is considered to be not hydraulically downgradient from the site. This 

sarnple was used to document background concentrations for the domestic well, springs, and mine adit 

water samples. 

5.2.2.2 Sample Results 

Six inorganic elements were detected in the background groundwater sample. The results of the 

sample are included in Table 7-2. 

5.23 Background Sediment 

This section discusses sample locations (Section 5.2.3.1) and sample results (Section 5.2.3.2). 

5,2.3.1 Sample Locations 

Two background sediment samples were collected for the SI. One sediment sample 

(98BBDC02SD) was collected from Dermis Creek approximately 0.5 mile upstream of die mine tadings 

to document background sediment concentrations applicable to Dennis Creek sediment samples and the 

Mine Adit sediment sample. One background sample (98BBGC02SD) was collected from Garoutte 

Creek approximately 600 feet upsti-eam of die confluence with Dennis Creek to document background 

sediment concentrations for the sediment sample collected downstream of the confluence with Dennis 

Creek. 
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5.2.3.2 Sample Results 

Twelve inorganic elements were detected in the two background sediment samples, ranging from 

0.850 mg/kg (beryllium in sample 98BBDC05SD to 1,160 mg/kg (manganese in sample 98BBDC05SD). 

The results of the background sediment samples are included in Table 7-4. 

5.2,4 Background Surface Water 

This section discusses sample location (Section 5.2.4.1) and sample results (Section 5.2.4.2). 

5.2.4.1 Sample Locations 

Two background siurface water samples were collected for the SI. One background surface water 

sample (98BBDC05SW) was collected from Dermis Creek approximately 0.5 mile upstiream of the mine 

tailings to document background concentrations applicable to Dennis Creek surface water samples. One 

background surface water sample (98BBGC02SW) was collected from Garoutte Creek approximately 

600 feet upstream of the confluence with Dennis Creek to document background concentrations for the 

surface water sample collected downstream of the confluence with Dennis Creek. 

5.2.4.2 Sample Results 

Up to four inorganic elements were detected in the background surface water samples, ranging in 

concentration from 2.1 /j.gfL (arsenic in sample 98BBGC02SW) to 25 )j.g/L (chromium in sample 

98BBGC02SW). The results of the background surface water samples are included in Table 7-3. 

10:-I\611\9804004\S423 5 - 4 

0034 



6. POTENTIAL SOURCES 

This section summarizes the physical characteristics of the potential hazardous substance 

sources, and describes the locations and analytical results of the samples obtained for the SI. Table 3-1 

lists die sample identifications and locations for all samples collected for the SI, The E & E 

alphanumeric station identification codes are used to identify samples in this section. Laboratory data 

sheets containing analytical results for the SI samples are contained in Appendix B, Tables 6-1 through 

6-4 summarize the results of the source samples collected for die SI, 

6.1 SUMMARY OF SOURCE CHARACTERISTICS 

Figure 2-2 illustrates the potential sources evaluated for the SI, A discussion of containment 

factors and source sizes is provided below. 

Mine Tailings. The mine tailings are relatively fine (sand to coarse sand in size) and are 
reddish in color. The quantity of tailings at the site has been previously estimated at 
300,000 Cubic yards. Interpretation of aerial photography indicates the tailings cover an 
area of approximately 400,000 square feet (9.2 acres). The tailings piles have no 
engineered cover or liner, and no run-off or run-on controls exist. 

Former Mill/Rotary Kiln. Soils surrounding, within, and underlying the Former 
Mill/Rotary Kiln represent a source of hazardous substances. The quantity of 
contaminated soil is unknown, however, the mill structure covers an estimated area of 
1,800 square feet. The kiln may also be a source of hazardous substances as the inside of 
the kiln may be coated with mercury and heavy metals-containing dust. The quantity of 
hazardous substances associated with the kiln itself is unknown. No engineered run-on 
or run-off controls exist at the Former Mill/Rotary Kiln, and no liner is known to be 
present. 

Mine Adit. The open mine adit is filled with water which discharges onto the ground 
surface at an estimated rate of approximately 1 gallon per minute (as observed during the 
SI). No run-on or run-off controls exist at the mine adit. 

6.2 SOURCE SAMPLE RESULTS 

Analytical results of the water and soil/waste samples for each source are provided below. 

Source sample locations are illustrated in Figures 6-1 (Tailings Piles), 6-2 (Former Mill/Rotary Kiln), 

and 6-3 (Mine Adit). 
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Mine Tailings. Six surface tailings and six subsurface tailings samples were collected 
from the Mine Tailings soiurce. Sample locations were selected to provide a 
representative aerial coverage of both the "upper" and "lower" tailings piles. Sample 
results for the Mine Tailings are included in Table 6-1. 

Inorganic elements detected at significant concentrations in the Mine Tailings samples 
include: arsenic (ranging from 239 to 382 mg/kg) and mercury (148 mg/kg). Only one of 
the mine tailings samples (98BBMT02SB), collected at the "upper" tailings pile, 
contained a"sigiiificaritc'oncentration"of mercury. Inorganic element concentiations.in 
the surface tailings samples were similar to the concentrations detected in the subsurface 
tadings samples. 

Former Mill/Rotary Kiln. Six surface soil samples and four subsurface soil samples 
were collected from the Former Mill/Rotary Kiln. Sample locations were selected to 
characterize areas where mercury deposition was likely to have occurred during mill 
operations. Sample results for the Former Mill/Rotary Kiln are included in Table 6-2. 

Inorganic elements detected at significant concentrations with respect to background in 
the Former Mill/Rotary Kiln samples include: arsenic (ranging from 114 mg/kg to 952 
mg/kg), cadmium (ranging from 0.21 to 1.92 mg/kg), chromium (858 mg/kg), copper 
(535 mg/kg), lead (ranging from 31.1 to 57.5 mg/kg), mercury (ranging from 91.9 to 
54,300 mg/kg), nickel (188 mg/kg), selenium (1.4 mg/kg JL) silver (0.54 mg/kg JL), 
vanadium (682 mg/kg), and zinc (ranging from 307 to 2,330 mg/kg). All of the samples 
collected at the former mill/rotary kiln contained significant concentrations of mercury. 
The highest concentrations of mercury were detected in surface soil samples collected 
outside of the mill structure. 

Mine Adit. One water sample and one sediment sample were collected from the Mine 
Adit to determine if hazardous substances are being released from underground workings 
of the mine. Sample results for the Mine Adit are included in Table 6-3(water) and 
Table 6-4 (sediment). 

Inorganic elements detected at significant concentrations in the Mine Adit water sample 
include antimony (1.6 //g/L), chromium (18 jUg/L), cobalt (11 fj-g/L), copper (13.5 yiig/L), 
manganese (508 fj.g/L), and nickel (34 jUg/L). 

Inorganic elements detected at significant concentrations in the Mine Adit sediment 
sample include beryllium (10.8 mg/kg), cobalt (325 mg/kg), copper (967 mg/kg), lead 
(25.9 mg/kg), manganese (8,320 mg/kg), nickel (168 mg/kg), mercury (adjusted 
concentration of 11.5 mg/kg), and zinc (297 mg/kg). 
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CD 
CD 
CO 

Samule loca t ion 

E & E Station ID 
EPA Sample ID 

Deoth (inches bcs) 

Inorganics (njs/kR) 
Aluininuiii 

A n t i m o n y 

Arsenic 

Bar ium 

Beryl l ium 

Ca lc ium 

C h r o m i u m 

C o b a l t ••-

C o p p e r 

Iron 

Lead 

M a g n e s i u m 

M a n g a n e s e 

Mercury 

Nickel 

] Po tass ium 

Sod ium 

V a n a d i u m 

Izinc 
K- , 

Background Surface 
Soil 

98BBBG01SS 

98364152 

0 2 

2(,600 

7,7 UJK 

68.5 

103 

0.972 

1880 

48.4 

21.6 

84.2 

SDHOO 

5.11 

1510 

1530 

15.2 

29,4 

305 

75,3 

L33 

83.8 
;'.;. r, ;'-rj'.".i';,'-!?"rT:.-=r'.'--.~'.-TJj—L.= 

Tab ic 0-1 

S O U R C E T A I L I N G S S A M P L E S 

A N A L Y T I C A L R E S U L T S S U M M A R Y 

B L A C K B U T T E M I N E SI 

C O T T A G E G R O V E , O R E G O N 

Upper Tailings-East 

Surface 
98BBMT0tSS 

98364130 

0 2 

8000 

R 

52 

39,7 

1,14 

66S 

22.4 

20,6 

48.3 

76100 

4,98 

198 

329 

0,383 

11,8 

130 

1 20,2 

219 

112 

Upper Tailings-West 

Surface 
98BBMT02SS 

983(4131 

0-2 

Lower Tailings-West 
Surface 

98BBMT03SS 

98364132 

0-2 

iilE: ® S u i t e s ® iiiliiiSSBSt 
17000 

R 

52,9 

43,4 

0,896 

1650 

28.5 

17,2 

47,9 

41400 

9,47 

429 

446 

11,8 
13.2 

205 

52,9 

115 

95.2 

70000 

6.5 UJK 

269 

10.2 

1.13 

427 

95.6 

16,3 

97,9 

57600 

7,24 

415 

630 

2.62 

35.3 

75 

143 

l i s 

53.9 
' • 1 nk..,-. = 

1 s: 

I.ower Tailings-

Nortliwcst Surface 
98BBMT04SS 

9!!3fj41.33 

0-2 

liisig^iiiilgiag 
61700 

13 UJK 

.348 

14.6 

1.08 

278 

79.2 

12,4 

96.4 

S9700 

7,96 

214 

265 

3,44 

35.4 

8. 

119 

117 

35,5 

Lower Tailings-
Center Surface 
98BBMT05SS 

98364134 

0-2 

WM î'f:i0f/sMSfm 
28700 

R 

109 

21,7 

0.774 

2060 

49.1 

24 

69.9 

41100 

5.13 

914 

800 

5,99 
20.1 

205 

92.9 

93.3 

52.2 

Lower Tailings-East 

Surface 
98BBMT06SS 

98364135 

0-2 

a S i i i i f S i ! i i 
70700 

R 

m 
23.9 

0.919 

378 

86.5 

8,77 

109 

45400 1 
9,59 

257 

.307 

1.12 

24,2 

70 U 

158 

120 

36,4 

Key ai IIM end ol labtc. 
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Sample Location 

E & E Station n ) 
PPA Sa-"p''- 'D 

Depth (niches lies) 

Inorganics (irta/ltgl *" 
Al nnum 

Antimony 

Ai"setiic 

Background 

Subsurface Soil 

98BBBG0ISB 
agt/ui<;4 

20 24 

Upper Tailings-East 

Subsurface 

98BBMT01SB 

Q 8 i M " 6 

20 26 

Table 6-1 

S O U R C E T A I L I N G S S A M P L E S 

A N A L Y T I C A L R E S U L T S S U M M A R Y 

BLACK B U T T E M I N E SI 

C O T T A G E G R O V E , O R E < ; 0 N 

Upper Tailings-West 

Subsurface 

98BBMT02SB 

a i t x ^ t t i 

16 20 

I ^ w e r Tailings-West 
Subsurface 

98BBMT03SB 

16 20 

Lower Tailings-

Northwest 

Subsurface 

98BBMT04SB 
QR^AdllQ 

20 26 

Lower Tailings-

Central S\ibsurface 
98BBMT0SSB 

asft/:Ati(f 

14 20 

Baiium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

18700 

4.5 UJK 

69.4 

100 

0.973 

2080 

45.8 

20,! 

79,5 

49000 

4.93 

1470 

1470 

n , l JK(20.3') 

27,6 

242 

68.8 

130 

84.7 

6840 

56.7 

16.9 

1.07 

6.39 

12 

17.7 

49.7 

60100 

4.11 

156 

227 

0.11 

9.21 

no 
19.4 

173 

99.5 

15800 

9.0 UJK 

239 

9.26 

0.997 

249 

52.6 

13.6 

51.5 

72800 

11.3 

ISO 

.395 

148 
26.3 

70 U 

18.5 U 

109 

44,7 

74800 

356 

10.9 

1.1 

636 

114 

20.6 

120 

67400 

11 JK (7.64*) 

470 

635 

5.44 

45.4 

100 

171 

130 

70.3 

64400 

.338 

17.3 

1,11 

269 

793 

10.7 

93.8 

54000 

7.44 

173 

218 

3.66 

29.1 

84 

122 

113 

33,3 

Concentration adjusted according to BPA 1996, Using Qttatifteti Data to Doauittatt an Obtteived Rtfease and Observed Contaminaitvn, EPA 540-F-944)28. 

Note; 

Key: 

bgs 
EPA 
J 
K 
L 

R 
SI 
U 

81400 

R 

143 
10.2 

1.17 

948 
1.35 

34.4 

118 
71500 

7.3 

967 
1920 

2.04 

47.5 

70 U 

208 

127 

99.1 

Bold type indicates concentrations above sample quantitation lintiis or deiection limits. 
Underlined type Indicates result is significant as dellncd in Seciion 5. 

E Below ground surface. 
~ U.S. Envirointienuil Protection Agency. 
= The analyte was positively identified; tlic associated numerical value is llie approximate concenu'ation in llie sample. 
= Unknown bias. 
t= 1.0W bias. 

2= Milligrams per kitognim. 
= The sample result is rejected due to deficiencies in tlie abilily to analyze d\c sample and mcel quality control criteria. The presence or absence of the analyte cannot be verified. 
e Site Inspection. 
= The analyte was not detected at the reported sample quanlilalion limit. 

Lower Tailings-East 

Subsurface 

98BBMT06SB 

'»«^64141 

12 18 

78000 

II UJK 

3.30 

68 

1.02 

157 

84.7 

5.8 

109 

! 42800 

t i l 

121 

183 

L18 

20.9 

70 U 

163 

128 



1 

C3 
CD 
CO 
CO 

TabK -

SOURCE SOIL SAMPLES 
ANALYTICAL RESULTS SUMMARY 

BLACK BUTTE MINE SI 
COTTAGE GROVE, OREGON 

Sample Location 

E & E S t a l i o n I D 

EPA Sample ID 

[Deptli (inches bgs^ 

wmmmimmMm. 
Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

jjCopper 
Itlron 
pad 
Magnesium 

Mauganese 

Mercury 

Nickel 

Potassiiint 

.Selenium 

Silver 

Sodium 

I'hallium 

Vanadium 

Zinc 

Background Surface Soil 

98BBBG02SS | 

98364153 

0-2 

^mmmmmmmmm 
37900 

18.8 ,JL (32,7') 

281 

1.29 

0.23 

6440 

61.4 

.34 

120 

686110 

9.74 

1820 

3520 

5.43 

28.9 

1050 

0,3 llJl. (0.7 U") 

0.4UJL(0.7U") 

71,6 

R 

184 

105 
• ^ ^ ' 1 1 i - J L J - , 

Outside IMill-East 
Door 

98BBMK01SS 

98364142 

0-2 

i l l i l i s i S S K 
1840O 

270 

21,1 

0,42 

0.2 U 

4250 

51,8 

is.s 
122 

51000 

17,6 

2,370 

«35 

2550 

36.7 

74 

1.4 J l . 

0.4 UJL 

109 

R 

85,3 

Inside Mill-Near 
Feeder 

98BBMK02SS 

98364143 

0-2 

Outside Mill-West 
Door 

9 8 B B M K 0 3 S S 

98364144 

0-2 

^isjgailiSsii! ilililiffiiiK-i-.-
3420 

m 
10.3 

11,594 

0,37 

2390 

44,3 

24,5 

137 

54400 

17.2 

12O0 

II90 

1800 

34,5 

70 U 

0.4 UJL 

0.4 UJL 

25.9 

R 

1 92.7 
i 226 1 1170 

9420 

m 
22,4 

0,568 

1,92 

1940 

54 

23.1 

170 

71300 

57,4 

1050 

1180 

2390 
39,5 

70 U 

0.4 UJL 

0.4 JL 

1 46,7 

R 

91.8 

23.30 

Outside IVlill-East 
Side Foundation 

98BBMK04SS 

98364145 

0-2 

mssmmmmm 
2370 

952 

3J9 

1,46 

0.2 U 

.35,9 

855 

42,7 

535 

372000 

18.6 

77,1 

426 

*̂m 
m 
73 

0,67 J L 

0.4 UJL 

14.1 U 

R 

682 

29,6 

Outside Mlll-
Northcast Side 

98BBMK05SS 

98364146 

0-2 

SppSaiiSsSSSiSSSg 

.34900 

183 

36 

0,673 

0.2 U 

3610 

62.3 

18,4 

138 

47800 

.11.1 

1460 

915 

J59 

31 

258 

0.4 UJL 

0,4 UJL 

804 

R 

88.8 

— • ^ - ; ; ^ ^ _ — » ^ . , . . -

Oulslde Mill- II 
Northwest Side 

98BBMK06SS 

98364147 

0-2 

•;:r;;\:::^S;i';r;i??;::l;:?;iM:;Kr;: 

36200 

114 

82.7 

0.769 

0.2 

2950 

49.3 

12.5 

113 

42800 

57.5 

2210 

483 

114 
23 

548 

0.4 UJL 

0 4 UJL 

542 

R 

95.9 

276. 

Kt:y unlicctKlofiahlc 
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CD 
CD 

CD 

Table 6-2 

SOURCE SOIL SAMPLES 
ANALYTICAL RESULTS SUMMARY 

BLACK BUTTE MINE SI 
COTTAGE GROVE, OREGON | 

' 
Sample Location 
E & E Station ID 
EPA Sample ID 
Depth (bgs) 

tiSsiiiiliwWSMi 
Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

[Calcium 

IJChromium 

Cobalt 

Copper 

Iron 

Uad 

|Magnesium 

I Manpanese 

Mercury 

'Nickel 

IPotassium 

Selenium 

Silver 

Sodium 

fhallium 

Vanadium 

anc 

Background Subsurface 

Soil 

98BBBC.aiSn 
98364154 

20 24 

18700 

69.4 

100 

0.973 

0.2 U 

2080 

4S.8 

211,8 

79,5 

49000 

4.93 

1470 

1470 

n. i rK(20. .3 '> 

27.6 

242 

0.4 UJL(0.7U') 

0.4 UJL (0.711") 

68.8 

R 

130 

84.7 

Outside Mill-Ba.sl 

Door 

98BBMK01SB 
98364148 

, ff-»* 

Nnil Trap Door 

98BBMK02SB 
98364149 

1-7 

Outside Mlll.Noilhcasl 
Side 

98BBMK03SB 
98364150 

12 18 

Outside Mill.Northwestl 

Side 

98BBMK04SB 
98364151 

12 18 i 

¥mmmmmM€mmmmmmmmmmmimm;:mmmmmm^ 
29.300 

173 

53.4 

0,588 

0.2 U 

4920 

45,5 

10.8 

67,5 

.35900 

9,71 

2160 

481 

32Z 
26,4 

370 

0,4 UJL 

0.4 UJ 

109 

R 

101 

85,3 

27000 

102 

125 

0,49 

0.21 

3600 

44,5 

9,36 

75.6 

72000 

J44-

1580 

313 

237 

25.7 

1080 

0,4 (JJL 

0,54 JL 

815 

R 

69,4 

244 

46800 

1.12 

20.9 

0.782 

0.2 U 

5430 

77 

24.9 

126 

53900 

8.6 

3.340 

1280 

2L9 

41 

160 

0,3 UJL 

0.4 UJL 

318 

R 

121 

1.19 

41300 

135 

62 

0,842 

0.2 U 

2540 

57,9 

18,1 

153 

54900 

51.7 

1990 

675 

M 
32,7 

337 

0.4 UJL 

0.4 UJL 

166 

R 

114 

307 1 
' Cimceiitfarit'ii adjusted uccofOing lo EPA 199b, Usfng Qiutiiftari D a t a to Oocmneni/in Observed Rehase ami Obsen'tal CvfUamhmh", EPA 54O-F-94-02J!. 

Note: Bold type iiKllcmcs o(incentt'atioii$ nhovc Roniplcquaiittiatioi) limits or detection tiniiiy. 

Utvlciliiied type indicutcs rc»uli h si^nifictuit ns tici'mad in Seoiion 5. 

Kty; 

l^s = Below gRiuiid surfuct. 

EPA ••= U.S. EHvironnientuI PnMcctinn Ayciicy. 

J - Titc analyte iviis p(t.siik'dy kteirfified; chc assuciatcd ( luinmcal va/tic is i)ie apprti-xitiKHc: t-Vftcauniuon jrr (Ire 5«rnp!c. 

K == UnknoMTi Hos. 

L = U)w hiias. 

iTig/V(j » Milligrams pet kiltiyram, 

R K: 7116 sampfc refiuft is rejected dtK (a deficiencies in the abilUy <o aiiaJyic (he smni^c aiid mci;( umlity auKral critciin. 77ie pfcsxtTCc or ttbscrice of rtie niialyte cannot Ix verified. 

SI '= Site inspection. 

O 1= The analyte was mil de(ccted m ttic reptirtett sample quaiitiiaiion limit. 



! Table 6-3 

SOURCE MINE ADIT WATER SAMPLE 
ANALYTICAL RESULTS SUMMARY 

BLACK BUTTE MINE SI 
i COTTAGE GROVE, OREGON 

Sample Location 
E & E Station ID 
(EPA Sample ID 

Background 
Groundwater 

98BBDW09GW 
98364109 

Mine Adit Water 
98BBMA01SW 

98364121 
jlnorganics Qig/L) r~ - ^ - -" - 'i -'" ' ' ^ "'» >* || 
lAJiuiuniun 

lAnlimony 

Arsenic 

bariuin 

Calcium 

jChromium 

ICobait 

Copper 

[Iron 

Lead 

Magnesium 

iManganese 

iNickel 

jPotassium 

Silver 

Sodium 
[Zinc J 

74 

0.63 U 

39.9 

380 

32100 

6,3 U • 

6,3 U 

3.8 U 

25400 

3.69 

7970 

86.7 

13 U 

1500 

0.048 

27000 

206 

294 1 

1.6 

1.3 ] 

25 

31400 

— 

— 
13.5 

95.8 1 

0.23 

14S00 

508 

- 1 
0.037 U [ 

880 U 1 

2150 1 

22 1 

Note: Bold type indicates concentrations above sample quantitation limits or detection limits. 
Underlined type indicates result is significant as defined in Section 5. 

Key: 

EPA 
fg/L 
SJ 
U 

= U.S. Environmental Protection Agency. 
= Micrograms per liter. 
= Site Inspection 
= The analyte was not detected at the reported sample quantitation limit. 
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Table 6-4 

SOURCE MINE ADIT SEDIMENT SAMPLE 
1 ANALYTICAL RESULTS SUIVIMARY 

BLACK BUTTE MINE SI 
i COTTAGE GROVE, OREGON 

Sample Location 

E&EStationID 
EPA Sample ID 

Depth (inches bgs) 

Background 
Sediment 

98BBDC0SSD-
98364128 

0-2 

Mine Adit Sediment 

—98BBMA01SD-
98364129 

0-2 

m B̂m^mmmmmmMmmmmmmmmmmmâ mmMm 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

popper 
Iron 

Lead 
Magnesium 

[Manganese 

Mercury 

Nickel 

Potassium 

podium 

{Vanadium 

[Zinc 

20200 

R 

79.5 

113 

0.85 

4600 

45.4 

20.6 

71.7 

47900 

221 

3820 

1160 

1.41 JH 

23.5 

410 

211 

114 

72.6 

84000 

R 

50.8 

114 

10.8 

2210 

88.8 

325 

967-

41900 

m 
593 

8320 

21 J H ( 1 L £ ) 

168 

380 

39.6 

119 

297 
• , , . ' - ^ ~ — : - T T 5 ' 

Concentration adjusud according to EPA 1996, Using Qutitijted Dain to Docliuneiu an Observed Reteoie and Observed Cuniaminatiun, EPA 34O-F-94.028, 

Note: Bold type indicates conceturaiiotis above sample qtiantitation limits or detection limits. 
Underlined type indicates result is significant as defined in Section S, 

Key: 

bgs 
EPA 
H 
J 

K 
L 
mgrt;g 
R 

SI 
U 

= Below ground surface. 
= U-S. Enviroiuuemai Protection Agency. 
= High bias, 
= The analyte was positively idenuficd; tiic associated numerical value is the approximate 

concetratioa in the sample, 
= UaJtnown bias, 
= Low bias. 
= Millignmis per kilogram, 
= The sample result is rejected due to deficiencies in the ablility to analyze the sample and meet quality control criteria. 

The presence or absence of the analyte carmot be verified. 
==Sitc inspection. 
= The analyte was not delected at the reported sample quantitatiott limit. 
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Sample Number 

98BBMK06SS 
98BBMK04SB 

As 

114 
135 

He 

174 
264 

Dense Brush 
and Trees 

Wood Mill 
Structure 

Sample Number 
98BBMK03SS 

As 
133 

He 
2,390 

KEY: 

Q Surface Soil Sample Location 

( ^ Surface and Subsurface Sample Location 

• Subsurface Sample Location 

As Arsenic 

Hg Mercury 

Sample Number 

98BBMK05SS 
98BBMK03SB 

As 

I S3 
132 

He 

359 
91,9 

Sample Number 
98BBMK02SB 

As 
102 

He 
237 

Sample Number 
98BBMK04SS 

As i He 
952 154,300 

Dense Brush 
and Trees 

Sample Number 

98BBMK01SS 
98BBMK01SB 

As 

270 
173 

He 

2.550 
397 

Remains of 
Mercury 

Condenser 

Sample Number 

98BBMK02SS 
As He 
145 1,800 

NOTE: Listed concentrations are in units of mg/kg 

ecology and environment, inc. 
Jnlemafionat Specialists in <t\e Environment 
Seattle. Vtiashingten 

BLACK. BUTTE MINE SI 
Cottage Grove, Oregon 

10 
^ 

Approximate Scale m Feet 

Figure 6-2 

FORMER MILL/ROTARY KILN 
SAMPLE LOCATION MAP 

Drawn: 
AES 

DATE; 
4m/99 

JOB NO. 
CD040IS1T0 

Dwg.No. j 
CD0401 6-2 
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Overland Flow 
Downhill 

Dirt Road 

Ditch 

t̂ ocKy ueons 

f ' :<e i -? ' ' ; ' : r4 '1 W: -•.'-.= ,;:;: -• -,0,-: ••• 

,yiL:X ;̂;i.A ,̂/ |;;?tc:i^>?v:iAf-Mine Adit Pool 

Wood Timbers 

Sample Number 

98BBMA0ISW 
98BBIiA01SD 

As 
1.3 

50,8 

J i ^ 

H.5' 

KEY: 
X Location of Samples 

98BBMA01SW and 
98BBMA01SD 

As - Arsenic 
Hg - Mercury 
U - Analyte undetected 

' - Adjusted concentration 
NOTE: Listed concentrations are in units of 

mg/kg (sediment) and ug/L (water). 

ecology and environment, inc. 
ll&n tnlemationa! Specialists m the Erwironnient 

Seattle. V\bst^ngton 

BLACK BUTTE MINE SI 
Cottage Grove,. Oregon 

Not to Scale 

Figure 6-3 

MINE ADIT 
SAMPLE LOCATION MAP 

Drawn: 
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DATE: 
2Q4/99 

JOB NO. 
CD0401S1TO 

Dwg.No. 
CD0401 6-3 
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7. MIGRATION PATHWAYS AND TARGETS 

This section addresses the groundwater migration pathway and the overland flow/flood migration 

component of the surface water migration pathway. Included in this section are descriptions of the 

physical characteristics and targets associated with each migration pathway, and the analytical results of 

the samples collected to characterize each pathway. The air migration and soil exposure pathways were 

not evaluated for the SI. 

7.1 GROUNDWATER MIGRATION PATHWAY 

This section discusses pathway characteristics (Section 7.1.1), summarizes targets 

(Section 7.1.2), and provides groundwater sample results (Section 7.2.3). 

7.1.1 Pathway Characteristics 

The geology of the Black Butte area consists of andesitic lavas, tuffs, and breccias of the 

Calapooya Formation (Tertiary). These volcanic rocks have been injected by dike,'; and intnisive masses 

of basalt and andesite. Hydrothermal solutions rising along faults within the formation have created 

altered rock zones composed of carbonates and clay minerals. Cinnabar (mercury ore) occurs in faults 

along the altered bedrock zones (Brooks 1971), 

In the mine area, reddish-brown clay and silty clay overlies the bedrock. The depth to bedrock 

varies according to slope steepness but generally ranges between 4 and 10 feet. In the fl(X)d plains of 

Garoutte Creek and the Coast Fork of the Willamette River, unconsolidated alluvial deposits of gravelly 

clays and silts form a relatively thicker horizon (greater than 30 feet) over bedrock (USDA 1987). 

Based on a review of drilling logs of water wells, groundwater in the site vicinity occurs within 

the bedrock of the Calapooya Formation. The drilling logs indicate water wells near the site range in 

total depth between 35 and 120 feet below ground surface (bgs) and have yields ranging from 25 to 80 

gallons per minute. Static water levels in domestic wells near the site range from 19 feet bgs to over 100 

feet bgs. None of the logs reviewed indicated the presence of groundwater in unconsolidated alluvial 

deposits with sufficient yield for a water well within at least 1 mile of the site (OWRD various dates). 

Therefore, all wells within the site's target distance limit (TDL) are assumed to be completed in the same 

aquifer, which occurs in the bedrock underlying the alluvial deposits. The groimdwater flow direction at 

and near the site is not documented. However, groundwater flow in the bedrock aquifer at the mine site 

IO:Ti51l\9804004\S423 7 - 1 
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is assumed to be toward Dennis Creek. Flow direction in the Garoutte Creek floodplain (the location of 

most water wells near the site) is assumed to be northward towards Cottage Grove Reservoir, which is 

consistent with regional groundwater flow gradients (ODEQ 1996). 

7.1.2 Summary of Targets 

Figure 7-1 illustrates the target distaiice^liMt for the groundwater migration pathway. 

Approximately 64 domestic water wells are located within 4 miles of the site (OWRD 1998). The 

majority of these wells are located in the floodplain of Garoutte Creek and the Coast Fork of the 

Willamette River. In addition, at least one spring in the site vicinity (within 0.25 mile) is used for 

drinking purposes (Pooler spring; E <& E 1998a). The nearest well to the site is located approximately 0.5 

miles to the northwest from the mine tailings area of the site. The Pooler spring is located within 0.25 

miles of the tailings area. The average number of persons per household for Lane County is 2.49, based 

on the 1990 census (USCB 1999). Table 7-1 summarizes the groundwater population for the site 

vicinity, based partly on the county household average population data and on survey information 

collected during the SI fieldwork. 

No public groundwater supply systems exist within 4 miles of the site (OWRD 1998). 

1.23 Groundwater Pathway Sample Results 

Ten groundwater.samples, including 8 wells and two springs, were collected from locations 

hydraulically downgradient of the mine (Figure 7-2). The background well is located 1 mile northeast of 

the site in the Big River valley. Sample results for the groundwater samples are included in Table 7-2. 

Inorganic elements detected at elevated concentrations in the groundwater samples include 

arsenic in two wells, ranging from 93.9 /.ig/L at the Donati Well to 94.9 /.ig/L at the Oaks well, chromium 

in two wells ranging from 28.2 /.ig/L at the Wales well to 30.2 jxgfL at the Bevans well, copper in three 

wells ranging from 3.8 Mg/L at the Belile well to 14.2 /,<g/L at the Oaks well, lead in two wells ranging 

from 3.69 at the on-site well to 4.55 Aig/L at the Belile well, nickel in two wells ranging from 13 Mg/L at 

the Bevans well to 18 Mg/L at the Wales well, and selenium two wells ranging from 1.6 Mg/L at the 

Donati well to 3 Mg/L at the Mehan well. 

The Worlton well, on-site spring, and the Pooler spring did not contain elevated concentrations 

of inorganic elements. Mercury was not detected at elevated concentrations in any of the groundwater 

samples. Arsenic was the only contaminant detected in groundwater that exceeded primaiy maximum 

contaminant levels (MCLs) for drinking water. The arsenic MCL was exceeded in three domestic wells 

(Donati, Oaks, and Mehan). 
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7.2 SURFACE WATER MIGRATION PATHWAY 

This section discusses pathway characteristics (Section 7.2.1), summarizes targets 

(Section 7.2.2), and provides smrface water pathway results (Section 7.2.3). 

7.2.1 Pathway Characteristics 

Figure 7-3 illustrates the extent of the 15-raile surface water TDL for Black Butte Mine. Two 

primary probable points of entry (PPEs) for sources at the site to the surface water migration pathway 

were established in the Dennis Creek drainage. The PPEs include: 

A PPE associated with the mine tailings located at the northwest base of the "lower" 
tailings pile (PPEl), This PPE corresponds to sample location 98BBDC03SW/SD; and 

A PPE associated with an intermittent tributary entering Dermis Creek that may receive 
overland runoff from the Former Mill/Rotary Kiln and Mine Adit areas (PPE2), This 
PPE con-esponds to sample location 98BBDC04SW/SD. 

PPE2 is located approximately 1,500 feet east (upstream) of PPEl. From PPEl, Dennis Creek 

flows westward approximately 1,160 (0.22 miles) to the confluence of Dennis Creek and Garoutte Creek. 

The surface water TDL continues downstream from PPEl and includes Dennis Creek below the mine to 

Garoutte Creek, Garoutte Creek to its confluence with Big River, the Coast Fork of the Willamette River 

to Cottage Grove Reservoir, Cottage Grove Reservoir, and a 2.4 mile section of the Coast Fork of the 

Willamette River downstream of Cottage Grove Reservoir. 

Scream flow is not measured on Dennis Creek; however, its flow during the SI fieldwork v/as 

estimated at 0,25 cubic feet per second (CFS; E & E 1998), Stream flow data for Garoutte Creek is not 

available. Stream flow on the Coast Fork of the Willamette River near the town of London, 

approximately 4 miles downstream of Dennis Creek, had an average flow of 35.8 CFS between 

November 1986 and November 1987. Cottage Grove Reservoir is a dammed section of the Coast Fork of 

the Willamette River, and therefore is considered a slow moving river for the purposes of this report. 

Stream flow on the Coast Fork of the Willamette River below the Cottage Grove Reservoir Dam had an 

average flow of 53.4 CFS between September 1996 and September 1997 (OWRD 1998), 

The Black Butte Mine receives approximately 55 inches of total precipitation annually, based on 

records collected near London Springs between 1961 and 1990 (OCS 1998), The 2-year 24-hour rainfall 

event for the site area is 0,30 inches (USDC 1973). The site is not situated in either the 100- or 500-year 

floodplains (FEMA 1985). 
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7.2.2 Summary of Targets 

No recorded surface water rights currently exist on Dennis Creek, Garoutte Creek, the Coast 

Fork of the Willamette River, or Cottage Grove Reservoir are within the site's IS-mile TDL (OWRD 

1999). 

Dermis Creek does not support any fish populations; however, Garoutte Creek supports a 

population of Cutthroat trout. Fishin'glicTivityoirGaf'outte Creek occurs in the area of-its confluence 

with Dennis Creek and downstream into the Coast Fork of the Willamette River (Hagedom 1998). 

Harvest statistics are not available for Garoutte Creek or the Coast Fork of the Willamette River, Cottage 

Grove Reservoir is a popular sport fishery; however, no harvest statistics are available (Hagedom 1998), 

.According to the Oregon Natural Heritage Program (ONHP) site area is used by several species 

of potential concern (ONHP 1999). These species include the following: 

Oregon chub (state endangered species). 

Bald eagle (federal threatened species), and 

Northern spotted owl (federal threatened species). 

The ONHP could not provide detailed Itxations for the habitats used by these species, however, 

ONHP staff indicated that their presence within 4 miles of the site is confirmed. No other sensitive 

environments are known to exist downstream of the site. 

The nearest wetlands to the site are Palustrine Forested and Palustrine Emergent wetlands exist 

along the Coast Fork of the Willamette River, starting approximately 1.9 miles downstream of the site. 

These types of wetlands meet the definition of wetlands set forth in 40 CFR 230.3. Wetlands front the 

river for approximately 4.7 miles to Cottage Grove Reservoir (9.4 miles of total wetland frontage). 

Cottage Grove Reservoir is bordered by Palustrine Emergent wetlands in several locations, with wetland 

frontage of approximately 1.7 miles along the lake. No additional wetlands exist within the TDL along 

the Coast Fork of the Willamette River downstream of Cottage Grove Reservoir (NWI 1974). 

1.2J) Surface Water Pathway Sample Results 

Analytical results of the surface water and sediment samples used to evaluate the overland 

flow/flood migration component are summarized below by surface water body. References to data 

summary tables for the analytical results are included in each of the subsections below. 

• Dennis Creek. Five collocated surface water and sediment samples were collected from 
Dennis Creek (Figure 7-4). The background samples for the Dermis Creek samples are 
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98BBDC05SW (surface water) and 98BBDC05SD (sediment). Sample results for the 
Dermis Creek samples are included in Tables 7-3 (surface water) and 1-^ (sediment). 

Inorganic elements which were detected at elevated concentrations in the Dennis Creek 
surface water samples include antimony (1.1 Mg/L at the mouth of Dennis Creek), 
chromium (47 Mg/L at the mouth of Dennis Creek), copper (3.9 Mg/L at the mouth of 
Dennis Creek), lead (0.2 Mg/L at two locations including the intermittent tributary 
confluence and a location dovrastream of the mine road), and nickel (22 Mg/L at the 
mouth of Dennis Creek). The elevated concentration of copper at the intermittent 
tributary was the only elevated concentration detected in surface water at a PPE, 

Mercury was the only inorganic element detected at an elevated concentration in the 
Dennis Creek sediment samples. Mercury concentrations ranged from an adjusted 
concentration of 0.667 mg/kg at the intermittent tributary PPE to an adjusted 
concentration of 26.23 mg/kg at the PPE located below the "lower" tailings pile. 

Garoutte Creek. Two collocated surface water and sediment samples were collected 
from Garoutte Creek (Figure 7^) . The background samples for the Garoutte Creek 
samples are 98BBGC02SW (surface water) and 98BBGC02SD (sediment). Sample 
results for the Garoutte Creek samples are included in Tables 7-3 (surface water) and 7-4 
(sediment). 

Inorganic elements which were detected at elevated concentrations in the Garoutte Creek 
surface water sample include: lead (0.14 Mg/L), and nickel (21 /ug/L). 

No inorganic elements were detected at elevated concentrations in the Garoutte Creek 
sediment sample collected downstream of the confluence with Dennis Creek. 
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Table 7-1 

GROUNDWATER POPULATION SUMMARY 
BLACK BUTTE MINE 

CO r I'AGE GROVE, OREGON 

Distance (miles) 

On a source 

0-1/4 

1/4 . 1/2 

1/2-1 

1-2 

2 - 3 

3 - 4 

Identification of 
Domestic 

—Welis/Springs 

(1) On-site well 
(1) On-site spring 
(1) Pooler Spring 

(1) Wales WeU 

(1) Belile Well 

(1) Mehan WeU 

(1) Bevans WeU 

(1) Donati WeU 

(1) Worlton WeU 

(10) Domestic Wells 

(1) Rasmussen Well 

(1) Oaks WeU 

(1) Domestic WeU 

(9) Domestic WeUs 

(35) Domestic WeUs 

Population 
served per well 

0 
0 
3 

5 

2 

3 

5 

1 

4 

25 

1 

4 

2 

22 

87 

Total 
Population 
_ Served 

0 
3 

5 

40 

7 

22 
87 

Total 164 

Source: Oregon Water Resources Departnent, 1999; E&E 1998a. 
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Tab. . ,-2 

GROUNDWATER SAMPLES 
ANALYTICAL RESULTS SUMMARY 

BLACK BUTTE MINE SI 
COTTAGE GROVE, OREGON 1 

Sample Location 
E & E Station ID 
EPA Sample ID 
iDcpth (feet bgs) 

• ' 

Background 
(Rasmussen well) 
98BBDW09GW 

98364109 
92 

Belile Well 
98BBDW01GW 

98364100 
Unknown 

Bevans Well 
98BBDW02G\V 

98364101 
Unknown 

Wales Well 
98BBDW03GW 

98364102 
Unknown 

fimmmmw^̂ 0̂̂ smmMmmmmî sm0m 
Aluminum 
Arseiiic 
Barium 
Calcium 
Chromium 
Copper 
Iron 
l^ad 

Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 

boc 

45 

30.5 

93.8 

47100 

8,1 

3.8 U 

632 

0.50 

5290 

91,3 

13U 

1100 

1.3 U 
0,37 U 

2(i700 
124 

25 U 

2,3 

10,6 

15800 

6.3 U 

3,8 

71,5 

4,55 

4270 

10.6 

13 U 

880 U 

1.3 U 

0.037 II 

6780 

9.1 
ix 1 , = 

89 

2.5 

55,5-

31600 

m 
3,8 U 

131 

0,3 

7640 

3,5 

13 

880 U 

1.3 U 

0.037 I) 

10600 

6.3 
- ' F 1 N ^ 1 = 

386 
3,8 

5,7 

18000 

28,2 

6.6 

4130 

0,97 

2950 

34,6 

18 

880 U 

1.3 U 

0.037 U 

7140 

14 

Donati Well 
98BBDW04GW 

98364103 
70 

Worlton Well 
98BBDW05GW 

98364104 
Unknown 

Oaks Well 
98BBDVV06GW 

98364105 
125 

Drinking Water 
Standard 

mmmmmmmmMmmMsmm^̂ îmmmimmsmmmmmmsM 
73 

93,9 

274 

16800 

21 

3.8 11 

273 

0.13 U 

3560 

4,7 

13 U 

2S20 

1,6 

0.037 U 

301000 

5U 

63 

32,2 

.30.6 

4920 

17 

3.8 U 

245 

0.13 1.1 

1110 

58 

13 U 

880 U 

1.3 U 

0.037 U 

62600 

.1 U 

44 

94,9 

1,8 

1030 

6,7 

14.2 

27,9 

0,81 

144 

2,8 

13 U 

8S0U 

1.3 U 

0.037 U 

73900 

12 

200" 

50 ' ' 

2,000 '' 

NE 

100'' 

1,300° 

300" 

1 5 ' 

NE 

30* 

(WO'' 

NE 

5 0 -

100" 

20,000 '' 

5,000" 
' ,•—Kl" i iJ i ia ; . r ; i - ; r r7-S—i-J 

Key ai tlic cud ol lahlt. 
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GROUNDWATER SAMPLES 
ANALYTICAL RESULTS SUMMARY 

BLACK RUTTE MINE SI 

COTTAGE GROVE, OREGON 

Sample Location 
E & E Station ID 
EPA Sample ID 

Depth (bgs) 

!pif8iSi^(fi/K}ffi;:i!SiS?^ 
Aluminum 

Arsenic 

Barium 

Calcium 

Chromium 

Copper 

Iron , 

L,ead 

Magnesium 

iMangaiicse 

Nickel 

Potassium j 

Selenium 

iSilver 

[Sodium 

pine 

Background 
(Rasmussen well) 
98BBDW09GW 

98364109 
92 

• • . • • • ; • - • • •• • " 

45 

,30.5 

93,8 

47100 

8.1 

3.8 U 

632 

0.S0 

5290 

91.3 

13 U 

1100 

1.3 U 

0.37 U 

26700 

124 

On-Sitc Spring 
98BBDW07GW 

98364106 
NA 

Mclian Well 
98BBDW08GW 

98364107 
82 

•^•^MM'VV^^^WWMBMSMSSSBSSWSSM 

38 

2.7 

12.2 

moo 
6,3 U 

3.8 U 

182 

0,99 

2730 

20,1 

13 U 

880 i; 

1.3 U 

0.037 U 

4770 

91.2 

41 

66,7 

672 

51800 

9,4 

3.8 U 

1100 

0,13 U 

9340 

92.9 

13 U 

3390 

a 
0.037 U 

288000 

7.9 

On-Site Well 
98BBDWI0GW 

98364109 
150 

limsmmmMmsm 
74 

.39.9 

380 

32100 

6.3 U 

3,8 U 

25400 

. 3,69 

7970 

86,7 

13 U 

1500 

1.3U 

0.048 

27000 

206 

Pooler Spring 
98BBSP0IGW 

98364112 
NA 

i;yi-sa';#'^^^P^^"!"fy:a':;: 

126 

3.5 

12.6 

11800 

11 

3.8 U ~ 

.311 

0,16 

27.30 

26.1 

13 U 

880 U 

1.3 U 

0.037 U 

4800 

11 

] -

Drinkiiig Water 

Standard 

wmmmmmM-
200" 

50'-

2.006' 

NE 

100'' 

1,300' 

300" 

15" 

NE 

50" 

6(30 •* 

NE 

.50" 

m ' 
10,600'' 

3,000 • 1 

Secondary maximum coniajninunl level. 
Primary itia:<inuiiTi coiuaiiitimiil level. 
Drinking waitr action tevd at tap. 
Driuking watercquivaletu level 

Note: Bold type indic:i[cs caiiccntntion^ above sample quuntiiitiion limits or detection limits. 
UiidcrJincd type iitdicaics result is elevated as deHjied it» Scciion 5. 

Key: 

EPA 
Mg/L 
NE 
SI 
U 

= U.S. Eiivironnieiiuil Protection Agency. 
3 Micrograms per titer. 
= No siaiidafd exists. 
= Site Inspcciion. 
= Ttie anatytc was f>o( defected at (he reponed sample quiiniiiaiion (iniii. 
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USample Location 

E & E Stat io- ID 

II PA Sample ID 

jjlrtorganic5(jlg/I)'< 

jJAl mnun 

Antimony 

Arsenic 

Barium 

Beryllium 
Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

IS odium 

Vanadium 

Zinc 

Dennis Creek 

Background 

9 8 B P P C 0 S S " ' 

98364119 1 

66 
0.63 U 

2.5 
11.3 

1.3 U 

12400 

6.3 U 

6.3 U 

3,8 U 

259 

• 0.13 U 

3120 

21,1 

0.2 U 

13 U 

880 U 

5210 

3.8 U 

5 IJ 

T a b l e . 

S U R F A C E W A T E R S A M P L E S 

A N A L Y T I C A L R E S U L T S S U M M A R Y 

B L A C K B U T T E M I N E SI 

C O T T A G E G R O V E , O R E G O N 

Dennis Creek at 

T r ibu ta ry 
9 8 B B P C 0 4 S " ' 

98364118 
t ^ • 

304 

0.63 U 

2,6 
28,4 

1.3 U 

36600 

6.3 U 

6,3 U 

3.8 U 

570 

0,13 

8450 

33.5 

0.2 U 

13 U 

880 U 

5050 

3.8 U 

5 U 

Dennis Creek 

Below Tailings 
98BBDC03S ' " 

98364117 

Dennis Creek Below 

Mine R o a d 
98BBDC02SW 

98364116 

Dennis Creek at 

Mouth 

08B"PCO'S^»' 
98364114 

^ ^ . - , 
35 
56 U 

1,7 

L 31,1 

1.3 U 

44400 

6,3 U 

6.3 U 

3.8 IJ 

82,4 

0.13 U 

10.300 

12,2 

0.2 t.i 

13 U 

880 U 

4840 

3.8 U 

5 U 
' II 

17 
0.63 U 

0,86 

30,8 

1,3 U 

45.300 

6.3 U 

6.3 U 

3,8 U 

.57.6 

0,2 
10600 

10,9 

0.2 U 

.13 U 

880 U 

4980 

3,8 U 

5 U 
fa 1 II II = 

175 

1,1 
2,5 

24-5 

1.3 tJ 

40000 

47 

6.3 U 

3,9 

244 

0,13 U 

9850 

13.1 

0.2 U 

22 
880 U 

5160 

3,8 U 

5 U 

Garout te Creek 

Background 
98BPGCn2' 'V" 

98364115 

' ' - . 
120 

0,63 U 

2,1 
7 

1,3 11 

12800 

25 

6 3 U 

3.8 1.J 

232 
0,13 U 

2790 

9,68 

0.2 U 

13 U 

880 U 

SISO 

3.8 U 

5 U 

G a r o u t t e Creek Below 

Dennis Creek 
J S B B G C I S " ' 

983641113 

186 
0.63 U 

2,4 

8.56 

1,3 U 

1-3300 

33.1 

6,3 U 

3.8 U 

.332 

0,14 

2930 

16,3 

02 U 

21 

880 U 

5090 

3.8 U 

5 U 

Note: Hold type indicate;; concentrations above sample quiiiititatiun limits or detection limib. 
IJndciiincd type indicates result is elevaicd as defined in Section 5. 

Key: 

ligs s Below ground surface. 
EPA = (,/.S. EnviroiiniciKal Proteciioii Agency. 
H = High bias. 
J = The analyte was positively idcnlified; ihe associated nuineiicnl value is the approxiinaie concentration in the sample. 
L = Low hias. 
Ug/L H Micrograms per kilogram. 
R CI Tlw sample result is rejected due to deficiencies in the ablility lo anaitlyzc the .lamplc end meet quality control criteria, 

The presence or absence of the anal ytc cannot be verified. 
SI -Site Inspection. 
U = 'Tî c anulytc was not detected at the reported sample quainiiation Umu. 
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S E D I M E N T S A M P L E S 

ANALYTICAL R E S U L T S S U M M A R Y 

BLACK B U T T E M I N E SI 

C O T T A G E G R O V E , O R E G O N II 

Sample Location 
E & E Stalion ID 
EPA Sample ID 

Depth (inches bgs) 

inofRanlt^l'nisikRT 

|AI,..n,i,L,ii 

[Antimony 

[Arsenic 

Barium 

Beryllium 

plcium 
Jchroniium 

poball 

Copper 

Iron 

Uad 

Magnesium 

Manganese 

iMcrcury 

Nickel 

Potassium 

Sodium 

|Vanadiuin 

Izinc 

Dennis Creek 

Background 

98BBDC0SSD 
98364122 

0 2 

' A 

20200 

R 

79,5 

113 

0,850 

4600 

45,4 

20,6 

71,7 

47900 

.3,27 

3820 

1160 

0,978 JII 

23,5 

410 

211 

114 

72,6 

Dennis Creek 

Tributary 

98BBDC04SD 
98364127 

0 2 

^ 
17300 

R 

66.7 

US 

0.802 

4630 

38,7 

21,5 

66,2 

42900 

3,17 

3700 

1190 

1.22 JH (0.667") 

21.2 

313 

180 

98,9 

696 

Dennis Creek 

Below Tailings 
98BBDC03SD 

98364126 
0-2 

Dennis Creek 

Below Mine Road 

98BBDC02SD 
98364125 

0 2 

jS««gsaSSS=^!as-®is;fiSS^ 

ISIDO 

R 

63.9 

104 

0.948 

3990 

47.2 

25 

65.1 

61100 

3.14 

2620 

1260 

48 111(26,2.3') 

27.1 

339 

188 

135 

8.3.6 

16600 

R 

55.5 

98.4 

0.792 

3750 

35.6 

27.8 

64.9 

43300 

4.57 

2830 

1230 

5.61 JH (3.07") 

23.7 

322 

143 

97.5 

66J 

Dennis Creek at 
Mouth 

98BBDC01SD 
98364123 

0 2 

7 •) 

19100 

R 

66.6 

86,1 

0,905 

3680 

45,4 

24,2 

68,9 

55800 

3,58 

2980 

2269 

. ,3,85 JH(2,10") 

.30.7 

401 

262 

111 

76,8 

Garout te Creek 
Background 

98BBGC02SD 
98364124 

0 2 

- 1 

21500 

R 

33,9 

94,8 

0,882 

5980 

.38.1 

17.6 

73.8 

51900 

2.76 

S70O 

1 877 
0,932 JH 

19,4 

437 

362 

145 

88 

Garoutte Creek 
Below Dennis 

Creek 
98BBGC01Sn 

98364122 

0 2 

15500^ 

!R 
26.8' 1 

80.9 

0.811 

5220' 

42,9 

17,4 

62,9 

46000 

j 2,65 

4820 

844 

0,978 JH (0,534") 

21.1 

307 

267 

ISO 

95.i; 

Concentralioii adjusted according to EPA 1996. Using Qunlijled Data to Doamenf iin Olnervai RnUaxe and Observed Conlnminrnhn, EPA 540-F--94-028. 

^ote: Bold type indicates concern rations above sample quamltation limits or detection limits. 

Underlined type indicates result is elevated as deriiicd in Section 5. 

Key. 

bgs = Below ground surt'nce. 

EPA = U.S. Envij-onmenial Protection Agency. 

H = High bias, 

J = Tlie analyte was positively identif ied; the associutcd numerical value is the approximate conccntratioti in the sample. 

L ' = Low bias. 

mg/kg = Milligrams per Idlognim. 
R = Tlie sample tcsull is rejected due lo deficiencies in the ability to ananlyic the sample and iiicet quality control criteria. The presence or absence of the analyte cannot be veril led. 

SI = Site Inspection. 
1,1 s; Tlie analyte was not detected a ilie associaicd sample quantiiaiion linii l , 
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' i i^^i^if i t i ' i : P:i:;f^i$^' '*; ^ & ? '''^Ww^>l^i^jffl|WS0i3.-;)|S^^ 

• Sample Location 
As Arsenic 
Hg Mercury 
U U 

''iMXS&?i'^i^i^^K'M- &#^-! 'f&ctej 98BBDW09GW 
(Rasmtissei • i t j :-:;.:-:-:^-'i:.-,r=:f ;-!.r.V';7V:t'-:L,̂ Vi.;:? î-r̂ ^^^^ ^*^ :̂r55KK::;;̂ :":''::;v':.!:C5:£>.:::;̂ ^^^ ^s.';: >£;.'V- / tKastmissen) SJĝ -:>:'hH :̂:":v-:r:ia:?v??af?"'̂ ;̂  

' l^!^-^i^tiS: ' t '^^ ?• I 98BBDW05GW1 V : _ _ ~ ^ ' 

98BBDW04GW 
(Donati 

98BBDW06GW 
(Oaks) 

i ' 

-i'.!•,"•:i^-'^';!l^^<^-''-/>^^V->-^ ^ '̂  

:5?^? 

98BBDW03GW 
(Wales) 

As 
Hg 

3.8 
U 

t 
J98BBDW01G\V 
(Behle) 1 

As 
Hg 

2.3 
U 

S^'HiP'-t v^^y"Jy-''^::: :S:.J^-'':';.:iiv'-;'j^^tsi: =*3^S:^t!'v:si^5_ / 

^ ; ^ - ; ^ i ' -
98BBDW07GV. 
(On-sitt; Spring) 

y 

•v. "^^^Pii UJl 

-5- Vjj (On-site Well) 

- O K I NOTE: Listed concentrations are in units of |j.g/L ^"~»-^* ,=:̂ .r_)i ~ ^-trS^IS"^ -H N,*,>*f "^-^—'^T^^ 

ecology and environment, inc. 
[[&n International Specialists in the Environment 

SealUe. Wast̂ trxgton 

BLACK BUTTE MINE SI 
Cottage Grove, Oregon 

.25 
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8. SUMMARY AND CONCLUSIONS 

8.1 SUMMARY 

In August 1998, START conducted an SI at the Black Butte Mine located near Cottage Grove, 

Oregon, The mine is a former mercury mine which operated between the 1890s and 1970s, The major 

site features currently at the site include tailings piles, a mill building which houses a rotary kiln and 

mercury condenser, an open mine adit, and old mine buildings and debris. The mine was operated by a 

series of different mining companies throughout the mine's operational years. The current owner of the 

mine property is the Land and Timber Company of Coos Bay, Oregon, 

The mining operations included extraction of mercury-bearing ore fi-om underground tunnels and 

on-site milling and processing of ore in a rotary kiln to obtain elemental mercury. Tailings from the 

milling process were deposited on site, downhill from the former mill locations toward Dennis Creek, 

Dennis Creek flows within 30 feet of the mine tailings pile; an estimated 300,000 cubic yards of tailings 

are present at the site. 

The SI involved the collection of samples from potential hazardous substance sources at the mine 

and from target areas potentially impacted through contaminant migration from on-site sources. A total 

of 52 samples (excluding QC samples) were collected for the SI. Sample locations included multiple 

locations at the on-site sources, Dennis Creek, Garoutte Creek downstream of its confluence with Dennis 

Creek, and nearby springs and domestic wells used for drinking water. Samples were analyzed for TAL 

inorganic elements at EPA's Manchester Laboratory. 

8.L1 Source Summary 

Sources identified for the SI at Black Butte Mine include the Mine Tailings, the former 

mill/rotary kiln, and the Mine'Adit. All of the sources sampled for the SI contained at least one 

hazardous substance at significant concentrations. Mercury, found in only one sample, and arsenic 

detected in seven samples, were the only contaminants detected at significant concentrations in the mine 

tailings. The former mill/rotary kiln soils contain 10 contaminants at significant concentrations, most 

notably mercury, which ranged in concentration from 91.9 mg/kg to 54,300 mg/kg, and arsenic which 

ranged in concentration from 114 mg/kg to 952 mg/kg. The Mine Adit water and sediments contain 9 

contaminants at significant concentrations. 
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8,1.2 Migration Patliways and Targets Summary 

Results of the SI indicate that migration of site-related contaminants has occuned. Groundwater 

samples collected from nearby springs and domestic wells contained elevated concentrations of inorganic 

elements that were also detected at significant concentrations in the on-site soiurces. Arsenic was 

detected above federal MCLs for drinking water in three of the domestic wells sampled for the SI. 

Mercur)' was not detected in any of the domestic well samples. 

The red-colored mine tailings were observed in the stream channel of Deimis Creek during the SI 

field work. Although the surface water sample results from Dennis Creek and Garoutte Creek do not 

strongly indicate a release of contaminants to the water column, the migration of contaminants from 

tailings to the creek was confirmed by elevated concentrations of mercury in two sediment samples 

collected downstream of the "lower" tailings pile. However, no elevated contaminant concentrations in 

sediment were observed farther downstream in Garoutte Creek that can be attributed to releases from the 

mine sources. No sensitive environments or food chain targets exist in Dennis Creek; however, Garoutte 

Creek supports a small sport fishery (Cutthroat trout). Wetlands occmr downstream of Garoutte Creek in 

the Coast Fork of the Willamette River, and the site area is known habitat for several endangered and 

threatened species. 

8.2 CONCLUSIONS 

CERCXA-reguIated inorganic elements were detected in all of the on-site sources at Black Butte 

Mine. Releases of these contaminants may have occurred through groimdwater migration and through 

rtmoff to a nearby creek. Water wells in the site vicinity contained seven inorganic elements at elevated 

concentrations, but mercury was not detected in any of the well samples. Arsenic concentrations in three 

well samples exceeded the MCL, The SI determined that elevated concentrations of mercury are present 

in creek sediments up to several hundred feet downstream of the mine tailings located at the site. No 

targets exist in the areas where elevated levels of contaminants were detected; however, a sport fishery 

and wetlands exist downstream of contaminated areas. 
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ecology and eiiTiroiiiiieiit, inc. 
inteniational Specialists in the Environment 

1500 First Interstate Center, 999 Third Avenue 
Seattle, Washington 98104 
Tsl; (206) 624-9537, Fax: (206) 621 -9832 

MEMORANDUIVI 

DATE: January 12,1999 

TO: Bill Richards, Project Manager, E & E , Seattle, WA 

FROM: Mark Woodke, START-Chemist, E & E , Seattle, WA / ^ ^ 

SUBJ; Inorganic Data Quality Assurance Summary Check, Black Butte Mine Site, 
Cottage Grove, Oregon 

REF: TDD: 98-04-0004 PAN: CD0401SIDM 

The data quahty assurance summary check of 33 soil/sediment samples collected from the 
Black Butte Mine site located near Cottage Grove, Oregon, has been completed. Total Metals 
analyses (EPA CLP SOW Method ILMO4.0) was performed at the Manchester Environmental 
Laboratory, Port Orchard, Washington. 

The following discrepancies were noted: 

The review memorandum lists the analysis method as EPA CLP SOW ILMO4.0 while the 
data sheets list method ILM3.0. The original data reviewer stated that the correct method is 
ILMO4.0 and that the data sheets are incorrect due to software inconsistencies. 

The review memorandum Hsts several mercury results to be qualified as estimated quantities 
(J) while the data sheets only list the laboratory qualifier (N). The original data reviewer stated 
that the qualifiers are equivalent. The secondary reviewer applied the (J) qualifiers as listed in 
the memorandum. 

The reviesv memorandum states that all selenium results should be qualified as estimated 
quantities (J); the selenium result in sample 98364149 was inadvertently unqualified. The 
secondary reviewer added the (J) qualifier to sample 98364149 as listed in the memorandum. 

The following additional qualifiers were applied when necessary to indicate potential bias of 
estimated quantities : 

L - Low Bias 

H-High Bias 

K - Unknown Bias 
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Black Butte Soils - QC Narrative 
TEC-723A,Page2of7 

December 16, 1998 
For ICP-AES and GFAAS analyses, the samples were grouped into two 
sets, set 1 included samples 98364122 through 98364141 while set 2 
included samples 98364142 through 98364154. 

Data Qualifications 

The following comments refer to the ESAT performance' in meeting 
gualitY:_^ontrol specifications outlined in the CLP S t a t e m e n t o f Work 
(CLP-SOW) f o r I n o r g a n i c A n a l y s i s , r e v \ 'ILMO'4.V7' the—Manchester- -
Env i ronmen ta l L a b o r a t o r y Q u a l i t y A s s u r a n c e Manual, r e v . 5 /88 , and the 
QA plan. The recommendations presented herein are based on the 
information provided for the review. 

1.0 Timeliness -

The technical (40 CFR part 136) holding time from the date of 
collection for metals'in water is 180 days (28 days for mercury). The 
samples were collected between 09/01/98 and 09/03/98. CVAAS 
(mercury) analyses were completed on 10/01/98. Samples 98364122, 
98364123, and 98364124 were analyzed 2 days outside the mercury 
holding time. Samples 98364125, 98364126, 98364127, and 98364128 were 
analyzed 1 day outside the mercury holding time. Since these sample 
results were qualified based on matrix spike recovery and since the 
holding time was just exceeded, no further (Qualification was made 
based on holding time. • 

ICP-AES and GFAAS analyses were completed on 011/16/98. No 
qualification was made on this basis. 

2.0 Sample Preparation - Acceptable 

The samples were prepped for ICP-AES and GFAAS analyses on 09/25/98 
(ICP/GFAAS set 1) and 09/29/98 (ICP/GFAAS set 2 ) . All sample 
preparation was in accordance with Manchester Laboratory protocols. 

The samples were prepped for CVAAS analyses using both 'wet' and 'dry' 
sample preparation procedures on 09/21/98, 09/28/98, and 09/30/98. 
All mercury sample preparation was in accordance with Manchester 
Laboratory protocols. No qualification was made based on sample 
preparation. 

Note, the *dry' sample preparations were done in attempt to reduce 
matrix homogeneity problems. For the 'dry' preparations, samples were 
grouped together based on percent solids and estimated -sample 
concentrations. Sample 98364154 was relatively 'dry' to begin with 
(90% solids) but the difference between the 'wet' and 'dry' results 
was so great, mercury in this sample was qualified 'J', estimated. 

3.0 Calibrations - Acceptable 

The samples were analyzed by ICP-AES (Inductively Coupled Plasma -
Atomic Emission Spec) on 10/16/98 (set 1 ) , 10/20/98 (set 2), and 
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11/09/98 (dilution analyses for aluminum for set 1 samples 98364129 
and 98364140). ICP-AES elements included Ag, Al, As, Ba, Be, Ca, Cd, 
Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sb, V, and Zn. The instrument 
was standardized the day of analysis according to the analytical 
method using one blank and a single calibration standard for each 
element. All ICP calibrations were performed as required and met the 
acceptance criteria; therefore, no qualification was made on this 
basis. 

Samples were analyzed by GFAAS (Graphite Furnace Atomic Absorption 
Spec) between 10/16/98 and 11/16/98 for arsenic, lead, selenium, and 
thallium. The instrument was standardized the day of analysis 
according to the analytical method using one blank and at least 3 
standards. The calibration curves were linear and had correlation 
coefficients greater than 0.995. No qualification was made based on 
the GFAAS calibration. 

The samples were analyzed by CVAAS (mercury) on 09/22/98, and 09/23/98 
(using the initial 'wet' prep - only sample sets 1&2 were reported). 
Sample sets 3 & 4 were re-prepared and re-analyzed on 09/29/98 (only, 
the first dry prep on sample set 3 was reported). Sample set 4 was 
analyzed on 10/01/98 (second dry prep analyzed and plus the first dry 
prep for sample 983 64154 was analyzed and reported). The instrument 
was calibrated according to the analytical method with a matrix blank 
and five standards with the exception of the analysis on 10/01/98 
which had a matrix blank and four standards. The calibration curves 
were linear and all had correlation coefficients greater than 0.995. 
No <5ualification was made based on the mercury calibrations. 

4-0 Reference Control Samples/Calibration Verification -

Calibration verification samples are required before and after sample 
analysis and after every 10 samples during analysis. Metals 
recoveries must be within 90-110% (80-120% for mercury). 

All ICP-AES, GFAAS, and CVAAS calibration verification samples met the 
frequency and recovery criteria; therefore no qualification was made 
based on ICP-AES, GFAAS, or CVAAS calibration verification. 

Reference control samples were digested and analyzed along with the 
samples to verify the efficiency of laboratory procedures. Acceptance 
control limits of recovery for metals analyses are 80-120%. In 
addition, a solid reference control sample was digested and analyzed 
via ICP-AES and CVAAS. All recpve.rî e:S,̂ met;i,4:h.e acceptance criteria for 
reference control samples except for silver in the solid reference 
control sample for silver in both sets of ICP-AES samples (indicating 
low bias in the results). All silver results were qualified 'J', 
estimated due to solid reference control sample results. 

5 . 0 Blanks -

A procedural blank was prepared with each set of samples to show 
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potential contamination from the analytical procedure. If an analyte 
was found in the associated blank, the sample results were qualified 
if the analyte concentration was less than five times the analytical 
value in the blank. 

Calcium., iron, sodium, and antimony were detected in one or both of 
the ICP-AES preparation blanks. Arsenic and antimony with negative-
values greater than the IDL were detected in calibration blanks for 
ICP̂ ^̂ AEŜ  B̂ased 5rr BI^nk~ coTitamination,--associ--ated---samp-l-e--resul-t-S"Were 
qualified as follows: Sodium in samples 98364145 and 98364137 was 
qualified 'U', antimony in samples 98364132, 98364133, 98364137, and 
98364141 was qualified 'J' . 

Mercury was detected in the preparation blank however, all associated . 
mercury-results were greater than five times this blank level; 
therefore no mercury results were qualified on this basis. 

6.0 ICP-AES Interference Check Sample -

The interference check sample (ICS) is analyzed by ICP-AES to verify 
interelement and backgroixnd. correction factors. Analysis is required 
at the beginning and end of each sample analysis run and recoveries 
must be between 80% and 120%\ All ICS recoveries were within the 
recovery criterion. No qualification was made based on ICS analyses. 

The samples' raw data was checked. Most of the samples had high 
concentrations of iron and some samples had high concentrations of 
aluminum. ICS-A results, sample results and theoretical analyte 
concentration equivalents arising from interferents (aluminum and iron 
in Table 2 of ILM04.0) were checked and evaluated. Since for these 
sample sets, ICS-A interferents were analyzed at a lower concentration 
than recommended by ILM04.0, insufficient infojrraation about 
interference due to aluminum and iron was obtained. Using 
professional' judgement, the sample results were qualified as follows 
due to suspected aluminum and iron interference: any analyte less than 
10 times the IDL that is interfered with by iron and/or aluminum was 
qualified 'UJ', estimated detection limit if iron was slOO mg/L and/or 
if aluminum was >250 mg/L in the sample. 

All detected antimony results for sample set 2 and antimony in samples 
98364132, 98364133, 98364.137, and 98364141 was qualified 'UJ' . 

Cadmium in samples 98364129 and 98364131 was (qualified 'UJ' . 

Other affected analytes were either 10 times above the detection limit 
or were reported via GFAAS and therefore were not qualified based on 
suspected interference. 

7.0 Duplicate Analysis - Acceptable 

Duplicate analysis was performed on samples 98364125 (sample set 1) 
and 98364151 (sample set 2) for ICP-AES and GFAAS analyses. All 
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results above the required detection limit were within the 4̂ 35% RPD 
soil criterion. No qualification was made based on duplicate 
analysis. 

Duplicate analysis was performed on samples 98364135 (sample sets 
1&2) , 98364151 (sample set 3), and 98364125 (sample set 4') for CVAAS 
analyses. All reported reŝ ults above the required detection limit 
were within the ±35% RPD soil criterion. No qualification was made 
based on duplicate analysis. 

8.0 Field Duplicate Analysis - Not Applicable 

Field duplicate analysis was not indicated in the field collection 
documentation. 

9.0 Matrix Spike/Matrix Spike Duplicate Analysis -

Matrix spike sample analyses are done to provide information about the 
effect of the sample matrix on measurement methods. Matrix spike 
recovery must be within the limits of .75 - 125% for un-spiked sample 
results less than four times the spike amount. 

Matrix Spike analysis was performed on samples 98364125 (sample set 1) 
and 98364151 (sample set 2) for ICP-AES and GFAAS analyses. All-: 
matrix spike analyses were within the acceptance criteria; with the 
exception of antimony (19.1% and 12.3% for set 1, 34.8% and 44.9% for 
set 2), copper (67.8% on one of the spikes for set 2), selenium (72% • 
for both spikes for set 1, 49% and 54% for set 2), thallium (59% and 
58% for set 1, 3% and 1% for set 2), and zinc (70.7% for one of the 
spikes for set 2) . No copper or zinc results were qualified based on 
matrix spike recovery as the average spike recovery for each sample 
set was >75%. 

Undetected antimony was qualified 'R', in sample set 1 due to the 
extremely low matrix spike recovery. All sample set 2 antimony 
results and any detected antimony results for sample set 1 were 
qualified 'J', estimated (low bias for samples 98364147 and 98364154, 
unknown bias for the other samples as they were also qualified based 
on suspected iron and/or aluminum interference and in some cases 
negative blank contamination). 

All selenium results were qualified 'J', estimated (low bias 
suspected) due to matrix spike recovery. 

Thallium was undetected in all sample set 2 samples and was qualified. 
'R', unuseable due to the extremely low matrix spike recovery. All 
sample set 1 thallium results were qualified 'J', estimated (low bias 
suspected) due to matrix spike recovery. 

Matrix Spike and Matrix Spike Duplicate analyses were performed on 
samples 98364135 (mercury sample sets lSc2) , 98364151 (mercury sample 
set 3), and 98364125 (mercury sample set 4) for CVAAS analyses.. All 
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reported results with un-spiked sample results less than four times 
the spike amount were within the acceptance criteria with the 
exception of mercury for sample set 4 (177% & 156%). Mercury in 
sample set 4 samples was qualified 'J', estimated due to matrix spike 
recovery (high bias suspected). 

10.0 Graphite Furnace Atomic Absorption Spec (GFAAS) QC -

GFAAS requires duplicate injections and ah^^anaTytrcal—-post-spike - --
analysis for each sample. Duplicate injections must be within 20% RSD 
if the analyte concentration is greater than the practical 
quantitation limit. Post spike recovery must be within 85 - 115%. 

All duplicate injections and post spike recoveries were within the 
specified criteria; with the exception of the post spike recovery for 
arsenic for sample 983 64153 (82%), and for numerous selenium and 
thallium results (generally low post spike recoveries) . Arsenic in 
sample 98364153 was qualified 'J', estimated due to the post spike 
recovery. Selenium and thallium results were already qualified due to 
matrix spike recovery and therefore required no further qualification. 

11.0 ICP-AES Serial Dilution - Acceptable 

"Samples 98364129 (sample set 1) and 98364145 was analyzed by ICP-AES 
by; serial dilution to check for potential interferences. All analytes 
which exceeded the minimum concentration criterion (50 times the IDL) 
agreed within 10% RPD. No qualification was m.ade on this basis. 

The un-diluted iron result for sample 98364145 and the un-diluted 
manganese result for sample 983 6412.9 were above the linear range of 
the instrument. Since the serial dilution results were in agreement 
with the reported, un-diluted results, no action was taken. 

12.0 Detection Limits - Acceptable 

Sample results which fall below the instr'ament detection limit (IDL) 
are assigned the value of the instrument detection limit and the 'U' 
qualifier is attached. 

Practical Quantitation Limit (PQL) samples are required tO' demonstrate 
a linear calibration curve near t̂ he PQL. PQL standards were run at 
the required frequency with the exception of the 11/13/98 thallium 
analysis - the initial PQL sample was not run before samples, however 
the final PQL- sample was run. There is no current functional 
guidelines criteria for PQL recovery, therefore no data was (qualified 
based on PQL recovery. 

13.0 Overall Assessment of the Data 

This validation of the data is based on the criteria outlined in the 
N a t i o n a l F u n c t i o n a l G u i d e l i n e s f o r I n o r g a n i c Data Review (02/94) . 
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Approximately 19% of the data was qualified due to suspected sample 
non-homogeneity, reference control sample results, blank 
contamination, suspected interference, matrix spike recovery, or GFAAS 
post spike recovery. The data as qualified is acceptable for all 
purposes. 

Below are the definitions for the National Functional Guidelines for 
Inorganic Data Review (02/94) qualifiers used when validating/ 
qualifying data from Inorganic analysis. 

DATA QUALIFIERS 

U - The material was analyzed for, but was not detected above 
the level of the associated value. The associated value is 
either the sample (quantitation limit or the sample detection 
limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable. (Note: Analyte may or may not be 
present.) 

UJ - The material was analyzed for, but was not detected. The 
associated value is an estimate and may be inaccurate or 
imprecise. 
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Project Code: 
Project Name; 
Project Officer: 
Account Code: 
StationDescription: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98-BBGGOlSD 

Collected: 9/ 1/98 
Matrix: Solid 
Sample Number: 98364122 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

iiii-lo; 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 2.65 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 0.40 mg/kg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method: 
Analytes : 

200.7-M 
ILM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 

iy)lLL%e7L. 7440224 

&cUi Z.Ux.l^', 7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Spectrome 

15500 
26.8 
80.9 
0.811 
0.20 
5220 
42.9 
17.4 
62.9 
46000 
4820 
844 
21.1 
307 
0.40 
267 
150 
95.6 

try, CLP ILM3.0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg,/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJ 

UJ 

i-

U-

R 

U 

UJL. 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB DC 01 SD 

CoUected: 9/ 1/98 
Matrix: Solid 
Sample Number: 98364123 
Type: Reg sample 

Restilt Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 3.58 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes - : 7782492 Selenium 0.40 mg/kg 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 

Analytes 

J 

- • • 

Thallium by AA, RAS 
200.9 
ILM04.0 
7440280 

Graphite Fur 

Thallium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 

7429905 
7440382 
7440393 
7440417 
7440439 

7440702 
7440473 

7440484 
7440508 
7439896 
7439954 

7439965 
7440020 
7440097 

7440224 
7440235 
7440622 
7440666 

Inductively C 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 
Magnesium 

Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

0.40 mg/kg 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

19100 
66.6 
86.1 
0.905 
0.20 
3680 

45.4 
24.2 
68.9 
55800 
2980 

2260 
30.7 
401 
0.40 
262 
111 
76.8 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
tng/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

rag/kg 

mg/kg 
mg/kg 

mg/kg 
rag/kg 
mg/kg 
mg/kg 

U J U 

mi^ 

R 

u 

UJ 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TiOPFAXIOZZLA0O 
98BB.GC02SD 

Collected: 9/ 1/98 
Matrix: Solid 
Sample Number: 98364124 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter : 
Method 
Prep Method: 
Analytes : 

Lead by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 2.76 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 Thallium 0.40 mg/kg 

Parameter : Metals, ICP-SAS 
Method : 200,7-M Inductively Coupled Plasma-Atomic Emission 
Prep Method: ILM04.0 
Analytes : 7440360 Antimony 

7429905 Aluminum 
7440382 Arsenic 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439954 Magnesium 
7439965 Manganese 
7440020 Nickel 
7440097 Potassium 
7440224 Silver 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

Spectrometry, 

21500 
33.9 
94.8 
0.882 
0.20 
5980 
38.1 
17.6 
73.8 
51900 
5700 
877 
19.4 
437 
0.40 
362 
145 
88.0 

CLPILM3,0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rag/kg 
mg/kg 
mg/kg 
mg/kg 
mg'kg 
mg/kg 
mg/kg 
mg/kg 

uiL 

UJL 

R 

U 

UJL 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB DC02 SD - MS 

CoUected: 9/2/98 
Matrix: Solid 
Sample Number: 98364125 
Type: Reg sample 

Result Units 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 4.57 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analvtes : 7782492 'Selenium 0.40 mg/kg 

Qlfr 

U J | _ 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 

Analytes 

-.ii^. 

Thallium by AA 
200.9 
ILM04.0 
7440280 

,RAS 
Graphite Fur 

Thallium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 

7429905 

7440382 
7440393 
7440417 

7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 

7440020 

7440097 

7440224 
7440235 : \ •, \ 
7440622 
7440666 

Inductively C 

Antimony 
Aluminum 

Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Magnesium 
Manganese 

Nickel 

Potassium 

Silver 
Sodium 
Vanadium 
Zinc 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

0.40 mg/kg 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

16600 

55.5 
98.4 
0.792 
0.20 
3750 
35.6 

27.8 
64.9 
43300 
2830 

1230 
23.7 

322 

0.40 
143 

97.5 
66.3 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
rag/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

U J L 

R 

U 

U J t -
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

Collected: 
Matrix: Solid 
Sample Number: 98364125 
Type: Duplicate 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 4.24 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Parameter : Thallium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7440280 Thallium 0.40 mg/kg 

U J U ^ 

UlL 

Parameter : 
Method 
Prep Method: 
Analytes : 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 

7440702 

7440473 
7440484 

7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively C 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 

Cobalt 

Copper 
Iron 
Magnesium 
Manganese 
Nickel 

Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Spectrome 

16300 
53.5 
94.2 
0.773 
0.20 

3410 

32.7 
27.5 

66.7 

42200 
2490 
1220 
24.2 

259 
0.40 
120 
90.4 
66.4 

try, CLP ILM3.0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg-kg 
mg/kg 
mg/kg 
mg/kg 

R 

U 

UJL-

0100 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

Collected: 
Matrix: Solid 
Sample Number: 98364125 
Type: Matrix Spike 

Result Units Qlfr 

M E T 
Parameter : Lead by AA, RAS 
Method : 200.9 
Prep Method: ILM04,0 
Analytes : 7439921 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 77 %Rec 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 72 %Rec 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

59 %Rec 

Parameter 
Method 
Prep Method: 
Analytes : 

Parameter 
Method 
Prep Method: 
Analytes 

Thallium by AA 
200.9 
rLM04.0 
7440280 

RAS 
Graphite Fu 

Thallium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7429905 
7440702 
7439896 
7439954 
7440097 
7440235 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439921 
7439965 
7440020 
7440224 
7440622 
7440666 • 

Inductively 

Aluminum 
Calcium 
Iron 
Magnesium 
Potassium 
Sodium 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Nickel 
Silver 
Vanadium 

. Zinc 

Inductively Coupled Plasma-Atomic Emission Spectrometry, Spectrometry, 

19 
98 
94 
102 
95 
103 
96 
103 
96 
117 
98 
92 
105 
99 

CLP ILM3.0 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

NA 
NA 
NA 
NA 
NA 
NA 

010.1 
lss9836^125iMatrix'Spike' 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
StationDescription: 

TEC-723 A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLAOO 

Collected: 
Matrix: Solid 
Sample Number: 98364125 
Type: Matrix Spike Dupl 

Result Units Qlfr 

MET 
Parameter : 
Method 
Prep Method: 
Analytes 

Lead by AA, RAS 
200,9 
ILM04,0 
7439921 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 81 %Rec 

Parameter : Selenium by AA, RAS 
Method : 200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04,0 
Analytes : 7782492 Selenium 72 %Rec 

Parameter : ThalUum by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: 1LM04,0 
Analytes : 7440280 "niallium 58 %Rec 

Inductively Coupled Plasma-Atomic Emission Spectrometry, 
Parameter 
Method : 
Prep Method; 
Analytes 

Metals, ICP-SAS 
200,7-M 
ILM04.0 
7429905 
7440702 
7439896 

7439954 
7440097 
7440235 
7440360 
7440382 

7440393 
7440417 

7440439 
7440473 
7440484 

7440508 

7439921 
7439965 
7440020 
7440224 
7440622 

7440666 

Inductively 

Aluminum 

Calcium 
Iron 

Magnesium 
Potassium 
Sodium 
Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Chromium 
Cobalt 

Copper 

Lead 
Manganese 
Nickel 
Silver 
Vanadium 
Zinc 

Spectrom 

12 
95 
95 
103 
96 
104 

95 
100 

97 
88 
99 
91 
108 

103 

etry,CLPILM3.0 

%Rec 
%Rec 

%Rec 
%Rec 

%Rec 
%Rec 
%Rec 

%Rec 

%Rec 

%Rec 
%Rec 
%Rec 
%Rec 

%Rec 

NA 
NA 
NA 
NA 
NA 
NA 

;:i;:,98354125- Matrix-Spike Dii 

0102 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
I^^ARKADER 
98T10PFAX10ZZLA00 
98 BB DC 03 SD 

Collected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364126 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 3.14 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Parameter : Thallium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes 

Parameter : 
Method 
Prep Method: 
Analytes 

7440280 Thallium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 
7429905 
7440382 
7440393 

7440417 

7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 

7440224 

7440235 
7440622 
7440666 

Inductively < 

Antimony 
Aluminum 

Arsenic 
Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 

SDver 

Sodium 
Vanadium 
Zinc 

0.40 mg/kg 

Spectrometry, 

15100 
63.9 
104 

0.948 
0.20 
3990 
47.2 
25.0 
65.1 
61100 
2620 
1260 
27.1 
339 

0.40 

188 
135 
83.6 

CLP ILM3.0 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

U j f ^ 

U J U 

R 

u 

UJL 

01 0.3 
^i«98364126>Rieg?sainpIeR 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
StationDescription: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
9 S B B D e 0 4 S D 

Collected: 9/ 2,''98 
Matrix: Solid 
Sample Number: 98364127 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter : 
Method 
Prep Method: 
Analytes 

Lead by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7439921 Lead 3.17 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 ThaUium 0.40 mg/kg 

Metals, ICP-SAS 
200,7-M Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 
ILM04.0 
7440360 Antimony 
7429905 Aluminum 
7440382 Arsenic 
7440393 Barium 
7440417 BerylUum 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439954 Magnesium 
7439965 Manganese 
7440020 Nickel 
7440097 Potassium 
7440224 Silver 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

17300 
66.7 
115 

0.802 

0.20 
4630 
38.7 
21.5 
66.2 
42900 
3700 
1190 
21.2 

313 
0.40 

180 

98.9 
69.6 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
rag/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rag/kg 
mg/kg 
mg./kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

UJL 

uj[_ 

R 

u 

UJL 

0104 
:;:S8364127Tieg •sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB DC 05 SD 

Collected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364128 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 3.27 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThalUum 0.40 mg/kg 

Metals, ICP-SAS 
200.7,-M 
ILM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Spectrometry, 

20200 

79.5 

113 

0.850 

0.20 
4600 
45.4 
20.6 
71.7 
47900 
3820 
1160 
23.5 
410 

0.40 
211 

114 
72.6 

CLPILM3.0 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

UJU 

UJ 

u 

UJL 

~sw:98364128^Regsaiiip!e'«' 

0105 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station-Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAXI0ZZLA00 
98 -BB ^L\01SD 

Collected: 9/3/98 
Matrix: Solid 
Sample Number: 98364129 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 0.40 mg/kg 

Parameter : Metals, ICP-SAS 
Method : 200.7-M 
Prep Method: ILM04.0 
Analytes : 7440360 

7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439921 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

84000 

50.8 
114 
10.8 
0.86 
2210 
88.8 

325 

967 
41900 

25.9 
8320 
168 

380 
0.40 
39.6 
119 
297 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/Tcg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

"'L 

UJ L 

R 

UJK 

UJL 

0106 98364129 Reg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MTOISS 

CoUected: 9/3/98 
Matrix: Solid 
Sample Number: 98364130 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 4.98 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: rLM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg •UJ u 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by AA 
200.9 
ILM04.0 
7440280 

RAS 
Graphite Fur 

Thallium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 

7429905 
7440382 

7440393 
7440417 

7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 

7439965 
7440020 
7440097 

7440224 

7440235 
7440622 

7440666 

Inductively C 

Antimony 

Aluminum 
Arsenic 
Barium 

Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 

Silver 
Sodium 

Vanadium 
Zinc 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

0.40 mg/kg 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

8000 

52.0 
39.7 

1.14 
0.20 

668 
22.4 

20.6 
4 8 3 
76100 
198 

329 
11.8 

130 
0.40 
20.2 

219 

112 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

UJU 

R 

u 

UJ L 

0107 '̂̂ 98364.130=Reg'sa!np!e* 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98-BB-MT02SS 

Collected: 9/3/98 
Matrix: Solid 
Sample Number: 98364131 
Type: Reg sample 

Result Units Qlfir 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200,9 
ILM04.0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 9.47 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

0.40 mg/kg 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 

Analytes 

Thallium by AA 
200.9 
ILM04.0 
7440280 

RAS 
Graphite Fun 

Thallium 

• Meuls, ICP-SAS 
: 200.7-M 
: ILxM04,0 
: 7440360 

7429905 
7440382 

7440393 
7440417 
7440439 
7440702 
7440473 

7440484 
7440508 
7439896 
7439954 

7439965 

7440020 

7440097 
7440224 
7440235 
7440622 
7440666 

Inductively C 

Antimony 
Aluminum 
Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Magnesium 
Manganese 

Nickel 

Potassium 

Silver 
Sodium 
Vanadium 
Zinc 

Spectrometry, 

17000 

52.9 
43.4 

0.896 
0.28 
1650 
28.5 
17.2 
47.9 
41400 
429 
446 

13.2 

205 
0.40 
52.9 
115 
95.2 

CLP ILM3.0 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
rag/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJ 

UJ 

^ 

L 

R 

UJ K 

UJL-

0108 
98364131 Reg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TIOPFAX1OZZL AOO 
98 BB MT03SS 

Collected: 9/3/98 
Matrix: Solid 
Sample Number: 98364132 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
rLM04.0 
7439921 Lead 7.24 mg/kg 

Parameter : Seleiuum by AA, RAS 
Method : 200.9 Graphite Fiunace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg UJL_:. 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

i 

Thallium by AA, RAS 
200.9 
ILM04.0 
7440280 

Graphite Fur 

Thallium 

Metals, ICP-SAS 
200.7-M 
rLM04.0 

. 7429905 
7440360 
7440382 
7440393 
7440417 

7440439 

7440702 

7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively C 

Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 

Nickel 
Potassium 

Silver 
Sodium 
Vanadium 

Zinc 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

0.40 mg/kg 

Spectrometry, 

70000 
6.5 
269 
10.2 
1.13 
0 2 0 

427 

95.6 
1 6 3 
97.9 
57600 
415 
630 
35.3 
75 
0.40 

143 
115 
53.9 

CLPILM3.0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
Jng/kg 

mg/kg 

rag/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

ujt— 

UJ 

u 

k 

UJL 

10 ?^983M132'Rggpunpie^ 
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Project Code: 
Project Name: 
Project Officer: 
.Account Code: 
Station-Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MT04SS 

Collected: 9/3/98 
Matrix: Solid 
Sample Number: 98364133 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analvtes 

Lead by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 7.96 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThaUium 0.40 mg/kg 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Spectrometry, 

61700 
13 
348 
14.6 
1.08 
0.20 
278 
79.2 
12.4 
96.4 
59700 
214 
265 
35.4 
81 
0.40 
119 
117 
35.5 

CLP ILM3.0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg'kg 
mg/kg 
mg/kg 
mg/kg 

UJL. 

UJL 

^»^^0^ 

u 

UJL 

O l i o 
98364133 Reg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MT05SS 

Collected: 9/3/98 
Matrix: Solid 
Sample Number: 98364134 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 5.13 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg UJ u 

Parameter 
Method 
Prc^ Method 
Analytes 

ThaUium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
TT \4nA n 

7440280 Thallium 0.40 mg/kg U J U 

Parameter 
Method : 
Prep Method: 
Analytes : 

Metals, ICP-SAS 
200.7-M Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 
ILM04.0 
7440360 Antimony R 
7429905 Aluminum 
7440382 Arsenic 
7440393 Barium 
7440417 BeryUium 
7440439 Cadmium 0.20 mg/kg U 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439954 Magnesium 
7439965 Manganese 
7440020 Nickel 
7440097 Potassium 
7440224 Silver 0.40 mg/kg UJ^ . 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

28700 

109 
21.7 
0.744 

0.20 
2060 

49.1 
24.0 
69.9 
41100 
914 
800 
20.1 
205 

0.40 

92.9 

93.3 
52.2 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
rag/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

0111 ^9836413TR£g"samp!e' 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI0PFAX10ZZLA00 
98BBMT06SS 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364135 
Type: Reg sample 

Result Units Qlfr 

M E T 
parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 9.59 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg UJ L 
Parameter -
Method 
Prep Method 
Analy tes 

Parameter 
Method 
Prep Method 
Analy tes 

Thallium by AA, 
200.9 
ILM04.0 
7440280 

Memls, ICP-SAS 
200,7-M 
ILM04,0 

. 7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 

7440508 
7439896 
7439954 
7439965 
7440020 

7440097 
7440224 
7440235 
7440622 
7440666 

RAS 
Graphite Fun 

Thallium 

Inductively C 

Antimony 
Aluminum 

Arsenic 

Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 

Iron 
Magnesium 
Manganese 

Nickel 
Potassium 
Silver 
Sodium 
Vanadium 

Zinc 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

0.40 mg/kg Ujf 

Spectrometry, 

70700 

382 

23.9 
0.919 
0.20 
378 
86.5 
8.77 

109 

45400 
257 
307 
24.2 

70 
0.40 
158 
120 
36.4 

CLP 1LM3.0 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg,/kg 
mg/kg 
mg/kg 
mg/kg 

R 

U 

U 

UJL 

0112 
"98364135TRegsaihpIe 
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Project Code: 
Project Name: 
Project Officer 
Account Code: 

TEC-723A 
BLACK BUTTE MINE 

: MARK ADER 
98T10PFAX10ZZLAOO 

Station Description: 98 BB MTO1 SB 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
"Pr̂ n IVlethod 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, 
200.9 
ILM04.0 
7439921 

Selenium by 
200.9 
ILM04.0 
7782492 

RAS 
Graphite Fumace Atomic Absorption 

Lead 

AA,RAS 
Graphite Furnace Atomic Absorption 

Selenium 

ThalUum by AA, RAS 
200.9 
ILMQ4.0 
7440280 

Graphite Fumace Atomic Absorption 

ThaUium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 

. 7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Collected: 
Matrix: 
Sample Number: 
Type: 

Result 

9/3/98 
Solid 
98364136 
Reg sample 

Units 

Spectroscopy, EMSL-CIN 

4.11 mg/kg 

Spectroscopy, EMSL-CIN 

0.40 mg/kg 

Spectroscopy, EMSL-CIN 

0.40 

Inductively Coupled Plasma-Atomic Emission Spectromehy, 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

0113 

6840 
56.7 
16.9 
1.07 
0.20 
639 
12.0 
17.7 
49.7 
60100 
156 
227 
9.21 
110 
0.40 
19.4 
173 
99.5 

mg/kg 

CLP ILM3.0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Qlfr 

U J U 

"̂ U 

R 

U 

UJL 

nn!e""""" 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
StationDescription: 

TEC-723A . 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98BBMT02SB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364137 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 11.3 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

TTiallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 Thallium 0.40 mg/kg 

"C 

"'U 
Parameter : Metals, ICP-SAS 
Method : 200.7-M 
Prep Method: iLM04.0 
Analytes : 7429905 

7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

15800 
9.0 
239 
9.26 
0.997 
0.20 
249 
52.6 
13.6 
51.5 
72800 
150 
395 
26.3 
70 
0.40 
18.5 
109 
44.7 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rag/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

^ u j k : 

u 

u 
UJL 
u 

Olltl 
'98364137;Tleg3ampI e 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB MT03SB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364138 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter : 
Method : 
Prep Method: 
Analytes 

Parameter 
Method 
Pr̂ ep Method 
Analytes 

Parameter 
Method 
- - . - r -.-.*.—« — 

Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

ThalUum by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThalUum 0,40 mg/kg 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zmc 

74800 
356 
10.9 
1.10 
0.20 
636 
114 
20.6 
120 
67400 
635 
45.4 
100 
0.40 
171 
130 
70.3 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

U J U 

UJU-

R 

U 

wL 

01 15 "S98364138^Reg samp le"' 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station-Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI0PFAX10ZZLAOO 
98 BB MT04SB 

Collected: 9/ 3/98 
Matrix; Solid 
Sample Number: 98364139 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 

. Prep Method 
' Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 7.44 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium' 0.40 mg/kg 

Thallium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 ThaUium 0.40 mgAcg 

Metals, ICP-SAS 
200.7-M 
ILM04,0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3,0 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
SUver 
Sodium 
Vanadium 
Zinc 

64400 
338 
17.3 
L l l 
0.20 
269 
79.5 
10.7 
93.8 
54000 
173 
218 
29.1 
84 
0.40 
122 
113 
33.3 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJL. 

UJL 

R 

U 

U J L 

0116 9836?135RRiE!gSamt5re'Sf 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX I OZZLAOO 
98 BB MT05SB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364140 
Type: Reg sample 

Resoit Units Qlfr 

M E T 
Parameter : 
Method 
Prep Method: 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 7.30 mg/kg 

Parameter ; Selenium by AA, RAS 
Method ; 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg U J U 

Parameter : 
Method 
Prep Method: 
Analytes 

Parameter : 
Method 
Prep Method: 
Analytes : 

ThaUium by AA, RAS 
200.9 
1LM04.0 

7440280 

Graphite Fum< 

ThaUium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 
7429905 

7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 

7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Cc 

Antimony 
Aluminum 

Arsenic 
Barium 
BeryUium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 

SUver 
Sodium 

Vanadium 
Zinc 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

0.40 mg/ks 

Inductively Coupled Plasma-Atomic Emission Spectromeny, CLP ILM3.0 

wL 

R 
81400 
143 
10.2 
1.17 

0.20 
948 
135 
34.4 
118 
71500 

967 
1920 
47.5 
70 

0.40 
208 
127 
99.1 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/1^ 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

U 

U 

UJL 

0117 5SS98364t40»Ref?sample3S!ss!'si' 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station-Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98-BB-MT06SB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364141 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 Lead 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

12.1 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 0.40 mg/kg 

Parameter : Metals, ICP-SAS 
Method : 200.7-M 
Prep Method: ILM04.0 
Analytes : 7429905 

7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Spectrometry, 

78000 
11 
330 
68.0 
1.02 

0.20 
157 

84.7 
5.80 

109 

42800 
121 
183 
20.9 
70 

0.40 
163 
128 
35.0 

CLPILM3.0 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
rag/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJ L 

UJL 

- ^ U O - A : 

U 

u 
UJL 

0118 
; 98364141:;Reg..sainpIe; 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MKOl SS 

CoUected: 9/2/98 
Matrix: Solid 
Sample Number: 98364142 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 17.6 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN. 
Prep Method: ILM04.0 
Ahalytes : 7782492 Selenium 1.4 mg/kg 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Parameter 
Method 
pT.on Ti^ethcd 
Analytes 

Parameter 
Method 
Prep Method 

Analytes 

-

ThaUium by AA, RAS 
200.9 
ILM04.0 
7440280 

Graphite Fur 

ThaUium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 

7429905 
7440360 

7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 

^7440508 
^7439896 

7439921 

7439954 

7439965 
7440020 
7440097 
7440224 
7440235 
7440622 

7440666 

Inductively C 

Aluminum 

Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 

Manganese 
Nickel 
Potassium 

SUver 
Sodium 
Vanadium 

Zinc 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

18400 
16 
270 
2L1 
0.42 

0.20 
4250 
51.8 
15.S 
122 

51000 

21.2 

2370 
635 
36.7 
74 
0.40 
109 
85.3 
926 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

J u, 

R 

UJ 

u 

k 

UJL 

0119 
?«S98364X42^Reg^sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Statio n Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MK02 SS 

CoUected: 9/2/98 
Matrix: Solid 
Sample Number: 98364143 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 Lead 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

17.2 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace.Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Parameter 
Method 
Prep Method 
Analy tes 

Parameter 
Method 
Prep Method 

Analytes 

Thallium by AA 
200.9 
ILM04.0 
7440280 

RAS 
Graphite Fur 

Thallium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 

7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 

7440484 
7440508 

7439896 

7439921 

7439954 
7439965 

7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively C 

Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 

Iron 
Lead 

Magnesium 
Manganese 

Nickel 
Potassium 
SUver 
Sodium 
Vanadium 
Zinc 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

3420 
25.6 
145 
103 
0.594 
0.37 
2390 
4 4 3 

24.5 
137 

54400 

17.9 

1200 

1190 

34.5 

70 
0.40 
25.9 
92.7 
1170 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

tng/kg 

m&'kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJL-

R 

UJ h 

UJU 

0120 
E983M54I43'!Reg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB MK03 SS 

CoUected: 9/2/98 
Matrix: Solid 
Sample Number: 98364144 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : 
Method : 
Prep Method: 
Analytes : 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Pre" Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

ThaUium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 

Metals, ICP-SAS 
200,7-M 
TLM04.0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439921 
7439954 
7439965 
7440020 
7446097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Spectrometry, CLP ILM3.0 

9420 
37.1 

153 
22.4 

0.568 
1.92 

1940 
54.0 
23.1 
170 
71300 
57.4 

1050 
1180 
39.5 

70 
0.40 
46.7 

91.8 

2330 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

UJ L 

R 

UJ k 

u 

0121 E98364144^Reg sample-? 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MME 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98BB.MK04SS 

CoUected: 9/ 2/98 
Mlatrix: Solid 
Sample Number: 98364145 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : 
Method : 
Prep Method: 
Analytes : 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analvtes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 18.6 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.67 mg/kg 

ThaUium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThaUium 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439921 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

0122 

U 

R 

Spectrometry, 

2370 
33.2 
952 
339 
1.46 
0.20 
35.9 
858 
42.7 
535 
372000 
17.8 
77.1 
426 
188 
73 
0.40 
14.1 
682 
29.6 

— •e \n 

CLPILIvO.O 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgikz 
mg/kg 
mg/kg 
mg/kg 

1 

UJL. 

•V 

U 

UJU 
u 

• • • _ • » " • • •• 98364145 Regisarhple 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MK05 SS 

Collected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364146 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method: 
Analytes : 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 

Analytes 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

ThaUium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThaUium 

Metals, ICP-SAS 
200.7-M 
IT \irr\A n 

7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439921 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Spectrometry, 

34900 
20.4 
183 
36.0 
0.673 
0.20 
3610 
62.3 
18.4 
138 
47800 
3L1 
1460 
915 
31.0 
258 
0.40 
804 
88.8 
454 

CLPILM3.0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/T<g 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJ L_ 

R 

UJ 

U 

K 

UJL 

0123 ?'*S98364146|RegrsampreaK:i 

file:///irr/A


12/29/98 

14:03:58 

Manchester Environmental Laboratory 

Report by Parameter for Project TEC-723A 

Page 29 

Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station-Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98-BB MK06 SS 

CoUected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364147 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 

Analytes 

ThaJhum by AA 
200.9 
ILM04.0 
7440280 

RAS 
Graphite Fun 

Thallium 

Metals, ICP-SAS 
200.7-M 

. ILM04.0 

: 7429905 

7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 

7440508 
7439896 
7439921 
7439954 

7439965 
7440020 

7440097 
7440224 
7440235 
7440622 
7440666 

Inductively C 

Aluminum 

Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Lead 

Magnesium 

Manganese 
Nickel 

Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Graphite Fumace Atomic Absorption Specttoscopy, EMSL-CEN 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

36200 

4.5 
114 
82.7 

0.769 
0.20 
29S0 
49.3 
12.5 
113 
42800 

57.5 

2210 

483 

23.0 
548 

0.40 
542 
95.9 
276 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/T^ 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJI— 

R 

UJ h 

UJL 

0124 
imm^l^^^msg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MKOl SB 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364148 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method : 200.9 
Prep Method: 1LM04.0 
Analytes : 7439921 

Lead by AA, RAS 
Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 9.71 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Parameter : Thallium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7440280 ThaUium 

Parameter : Metals, ICP-
Method : 200.7-M 
Prep Method: ILM04.0 
Analytes : 7429905 

7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

SAS 
Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

29300 
17 
173 
53.4 
0.588 
0.20 
4920 
45.5 
10.8 
67.5 
35900 
2160 
481 
26.4 
370 
0.40 
109 
101 
85.3 

mg/kg 
. mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJU-

R 

" < 

U 

UJI;-. 

0 1 2 5 fSi?83Sfl48jReg!saiiiple3SE: 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98-BBMK02SB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364149 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : 
Method 
Prep Method: 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7440280 Thallium 

Metals, ICP-SAS 
200.7-M Inductively Coupled Plasma-Atomic Emission Spectromeny, CLP ILM3.0 
ILM04.0 
7429905 Aluminum 
7440360 Antimony 
7440382 Arsenic 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439921 Lead 
7439954 Magnesium 
7439965 Manganese 
7440020 Nickel 
7440097 Potassium 
7440224 Silver 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

27000 
7.6 

102 
125 

0.49 
0.21 
3600 
44.5 
9.36 
75.6 

72000 
34.4 

1580 
313 
25.7 

1080 
0.54 

815 
69.4 

244 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

u TL 

R 

"K UJ 

JL 

98364149 Reg sample 

0126 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTEE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MK03SB 

CoUected: 913/98 
Matrix: Solid 
Sample Number: 98364150 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method: 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 8.60 mg/kg 

46800 
14 
132 
20.9 

0.782 

0.20 
5430 

77.0 
24.9 
126 
53900 

3340 
1280 
41.0 
160 
0.40 

318 

121 
139 

mg/kg 
mg/kg 

. mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

L 

IC 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.30 mg/kg UJ 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy. EMSL-CIN 
n,.Mn4,0 
7440280 Thallium R 

Metals, ICP-SAS 
200.7-M Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 
ILM04.0 
7429905 Aluminum 
7440360 Antimony 14 mg/kg UJ 
7440382 Arsenic 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 0.20 mg/kg U 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439954 Magnesium 
7439965 Manganese 
7440020 Nickel 
7440097 Potassium „ „ 
7440224 Silver 0.40 mg/kg U J L . 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

012 7 lIpSS^Jgj^RegsampleliS 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station-Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAXI OZZLAOO 

.98 BB MK04SB - MS 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364151 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04,0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by AA 
200.9 
ILM04.0 
7440280 

RAS 
Graphite Fun 

ThalUum 

Metals, ICP-SAS 
• 200.7-M 
• ILM04.0 
. 7429905 

7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 • 
7440484 

7440508 
7439896 
7439921 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 

7440666 

Inductively C 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 

Zinc 

Spectrometry, 

41300 
15 
135 
62.0 
0.842 
0.20 
2540 
57.9 
18.1 

153 
54900 
51.7 

1990 
675 
32.7 
337 
0.40 
166 
114 

307 

CLPILM3.0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

UJL, 

R 

UJ 

u 

l\ 

UJ i— 

0128 

;;?3>8364I5IJIleg sample^ 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: 98364151 
Type: Duplicate 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter : 
Method 
Pren Method; 
Analytes : 

K 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg UJ \̂ — 

ThaUium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium R 

Metals, ICP-SAS 
200.7-M Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 
ILM04.0 
7429905 Aluminum 
7440360 Antimony 6.8 mg/kg UJ 
7440382 Arsenic 
7440393 Barium 
7440417 BeryUium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439921 Lead 
7439954 Magnesium 
7439965 Manganese 
7440020 , Nickel 
7440097 Potassium 
7440224 Silver 0.40 mg/kg UJ 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

38900 
6.8 
140 
74.2 
0.794 
0.33 
2420 
51.8 

16.9 

132 

48000 
52.8 
1780 
628 
28.4 
265 
0.40 
166 
99.6 
277 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

u 

0J29 
p836415I2nu|iUcate5pSSi* 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

Collected: 
Matrix: Solid 
Sample Number: 98364151 
Type: Matrix Spike 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Specti-oscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 49 %Rec 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 3 %Rec 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200.7-M Inductively Coupled Plasma-Atomic Emission Spectrometry, 
ILM04.0 
7429905 Aluminum 
7440702 Calcium 
7439896 Iron 
7439954 Magnesium 
7440097 Potassium 
7440235 Sodium 
7440360 Antimony 
7440382 Arsenic 
7440393 Barium 
7440417 BeryUium 
7440439 Cadmium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439921 Lead 
7439965 „ Manganese 
7440020 Nickel 
7440224 SUver 
7440622 Vanadium 
7440666 Zinc 

Spectrom 

35 
92 
93 
101 
96 
95 
93 
109 
100 
93 
95 
96 
99 
92 

etry, CLP ILM3.0 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
VoRec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

NA 
NA 
NA 
NA 
NA 
NA 

0150 
j,98354151 Matrix Spike 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLAOO 

CoUected: 
Matrix: 
Sample Number: 
Type: 

Solid 
98364151 
Matrix Spike Dupl 

Result Units Qlfr 

MET 
Parameter 
Method : 
Prep Method: 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 54 %Rec 

ThaUium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThalUum 1 %Rec 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7429905 
7440702 
7439896 
7439954 
7440097 
7440235 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439921 
7439965 
7440020 
7440224 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry, 

Aluminum 
Calcium 
Iron 
Magnesium 
Potassium 
Sodium 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Nickel 
Silver 
Vanadium 
Zinc 

Spectrometry, 

45 
89 
93 
101 
96 
86 
92 
68 
94 
58 
94 
95 
93 
71 

CLP ILM3.0 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

NA 
NA 
NA 
NA 
NA 
NA 

0131 
Kf983e415FMatnx SpiKe'Dii"/ 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLAOO 
98BBBG0.1SS 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364152 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 5.11 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.30 mg/kg 

Parameter 
Method 
Prep Method 
Analytes 

Parameter : 
Method : 
Prep Method: 
Analytes : 

ThaUium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 TlialHum 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Antimony-
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

20600 
7.7 
68.5 
103 
0.972 
0.20 
1880 
48.4 
21.6 
84.2 
50800 
1510 
1530 
29.4 
305 
0.40 
75.3 
133 
83.8 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJ L 

R 

UJ 

U 

K 

UJU-

0132 
|p?8S(gl52peg;;sanipIc 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB BG02SS 

Collected: 9/3/98 
Matrix: Solid 
Sample Number: 98364153 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : Arsenic by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analjrtes : 7440382 Arsenic 18.8 mg/kg 

Parameter : Lead by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
.Analytes : 7439921 Lead 9.74 mg/kg 

Parameter 
Method 
Prpn Method 
Analytes 

Parameter 
Method 
Prep Method 
Analvtes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
TT \yfnA n 

7782492 Selenium 0.30 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 

^U 

U J L 

R 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7429905 
7440360 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Antimony 
Barium 
BeryUium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 

37900 
4.5 
281 
1.29 
0.23 . 
6440 
61.4 
34.0 
120 
68600 
1820 
3520 
28.9 
1050 
0.40 
71.6 
184 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJ 

UJC. 

0133 ?:98364I53'-Rcg'sample~ 
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Result Units Qlfr 

Analytes ; 7440666 Zinc 105 mg/kg 

; /: 1983«4153JReg;saniple J 

0134 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98BBBG01SB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364154 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : Lead by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7439921 Lead 4.93 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Parameter : Thallium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method; ILM04.0 
Analytes : 7440280 Thallium 

UJL, 

R 

Parameter 
Method 
Prep Method: 
Analytes : 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7429905 
7440360 
7440382 

7440393 

7440417 

7440439 
7440702 
7440473 

7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 

7440224 

7440235 

7440622 
7440666 

Inductively C 

Aluminum 
Antimony 
Arsenic 
Barium 

BerylUum 

Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 

Silver 

Sodium 
Vanadium 

Zinc 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

18700 
4.5 
69.4 
100 

0.973 

0.20 
2080 

45.8 

20.8 
79.5 
49000 
1470 
1470 
27.6 
242 

0,40 

68.8 
130 
84.7 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg'kg 
mg/kg 
mg/Tvg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

^ ^ y ^ K 

u 

UJL-

0 135 
's^^s98364154'Re2 saniT)le«-
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PF/^X1 OZZLAOO 

Collec 
Matr i 
Samp 
Type: 

ted: 
x: 
!e Number; 

Solid 
MXS980925A 
Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 • 
7439921 Lead O.IO mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Specttoscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.20 mg/kg 

Parameter 
Method 
Prep Method 
Analvtes 

ThaUium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 0.20 mg/kg 

Parameter : Metals, ICP-SAS 
Method : 200,7-M Inductively Coupled Plasma-Atomic Emission Spectrometry 
Prep Method: ILM04.0 
Analytes : 7429905 Aluminum 

7440360 Antimony 
7440382 Arsenic 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439954 Magnesium 
7439965 Manganese 
7440020 Nickel 
7440097 Potassium 
7440224 Silver 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

U 

UJ 

U 

Spectrometry, 

2.0 
4.5 
4.0 
0.10 
0.10 
0.20 
3.37 
0.50 
0.50 
030 
1.0 
2.0 
0.10 
1.0 
70 
0.40 
3.8 
030 
0.40 

CLPILM3.0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

u 
u 
u 

u 
u 

XS980925ABiai!k; 

0136 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

CoUected: 
Matrix: Solid 
Sample Number: MXS980925A 
Type: Spike Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter : 
Method : 
Prep Method: 
Analytes : 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 91 %Rec 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 92 %Rec 

ThalUum by /^A, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThalUum 88 %Rec 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440702 
7439954 
7440097 
7440235 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439896 
7439921 
7439965 
7440020 
7440224 
7440622 
7440666 

Calchim 
Magnesium 
Potassium 
Sodium 
Aluminum 
/Antimony 
Arsenic 
Barium 
BeryUium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Silver 
Vanadium 
Zinc 

0 

amic Emission Spectrometry, 

137 

98 
101 
95 
95 
100 
95 
97 
96 
95 
98 
93 
96 
98 
94 
99 
97 

CLP n.M3.0 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

'?XS980925SSSpiKe 

NA 
NA 
NA 
NA 

BlankW 



12/29/98 

14:03:58 

Manchester Environmental Laboratory 
Report by Parameter for Project TEC-723A 

Page 43 

Project Code: 
Project Name: 
Project Officer: 
Account Code: 
StationDescription: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

Collected: 
Matrix: 
Sample Number: 
Type: 

Solid 
MXS9809: 
Blank 

19A 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Arsenic by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440382 Arsenic 0.10 mg/kg 

Parameter 
Method : 200,9 
Prep Method: ILM04,0 
Analytes : 7439921 

Lead by AA, RAS 
Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 0.1 mg/kg 

Parameter : 
Method 
Prep Method: 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0,20 mg;kg 

ThalUum by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 0.20 mg'kg 

Metals, ICP-SAS 
200,7-M 
ILM04.0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
74404S4 
7440508 
7439896 
7439954 
7439965 
7440020 
.7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry, 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

U 

U 

UJ 

u 

Specn-ometry, CLP ILM3.0 

2.0 
4.5 
4.0 
0.10 
O.IO 
0.20 
239 
0.50 
0.50 
030 
1.6 
2.0 
0.10 
1.0 
70 
0.40 
4.7 

mg'kg 
mg/kg 
mg'kg 

• mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg'kg 
makg 
mg/kg 
mg/kg 
mg'kg 
mg/kg 
mg/kg 
mg'kg 
mg'kg 

XS980929A-Blank 

u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 
u 
UJ 

013S 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

0.30 
0.40 

mg/kg 
mg/kg 

U 
U 

0139 
^S980929A»BlanKSS^«Haffi«i 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PF-AX10ZZL.\00 

Collected: 
Matrix: Solid 
Sample Number: ND(S980929A 
Type: Spike Blank 

Result Units Qlfr 

M E T 
Parameter : Arsenic by /\A, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Specn-oscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7440382 Arsenic 110 %Rec 

Parameter 
Method 
Prep Method 
Analvtes 

Lead by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 89 %Rec 

Parameter 
Method 
Prep Method 
Analvtes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 95 %Rec 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThaUium 95 %Rec 

Parameter : Metals, ICP-SAS 
Method : 200.7-M 
Prep Method: ILM04,0 
Analytes : 7440702 

7439954 
7440097 
7440235 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439896 
7439921 
7439965 
7440020 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Calcium 
Magnesium 
Potassium 
Sodium 
Aluminum 
Antimony 
Arsenic 
Barium 
BeryUium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 

97 
100 
95 
94 

99 

95 

98 

96 
95 
98 
100 
96 
99 

%Rec 
%Rec 
%Rec 
%Rec 

%Rec 
%Rec 

%Rec 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

NA 
NA 
NA 
NA 

0140 
XS98p929A;|Spike-BIank, 
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Result Units Qlfr 

Analytes : 7440224 Silver 
7440622 Vanadium 
7440666 Zinc 

94 
101 
98 

%Rec 
%Rec 
%Rec 

0141 •^XS980929A-Spikc::B!aiik 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

Collected: 9/ 1/98 
Matrix: Solid 
Sample Number: 98364122 
Type: Reg sample 

StationDescription: 98 BB GC 01 SD 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Deleimination of Mercury in Sediments by 
7439976 Mercury 0.978 3>\ mg/kg N 

98364122^eg sample : , v' 

014 2, 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX1 OZZLAOO 
98 BB DC 01 SD 

Collected: 9/1/98 
Matrix: Solid 
Sample Number: 98364123 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in. Sediments by 
7439976 Mercury J.85C5n mg/kg N 

0143 
^2*98364123' Reg?sa iii p !e"̂  
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station-Description: 

TEC-723A 
BLACK BLTTTE MINE 
MARK ADER 
98T10PF.AXI0ZZLAOO 
9 8 B B G G 0 2 S D 

CoUected: 9/1/98 
Matrix: Solid 
Sample Number: 98364124 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 0.932 n mg/kg N 

^;yH98364r2|meg^amp^ 

014 4 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A • 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLAOO 
98 BB DC02 SD - MS 

Collected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364125 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analvtes 

All MERCURY tests 
245.5 Mercmy, Cold Vapor, Manual, Sedunents 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 5.61 cn j mg/kg N 

0145 
«f?98364125"Reg^sampleS; 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station-Description: 

TEC-723A 
BLACK BUTTE MINT 
MARK ADER 
98T1 OPFAX lOZZLAOO 

Collected: 
Matrix: Solid 
Sample Number: 98364125 
Type: Duplicate 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 5.05 mg/kg N 

;9836412?:iJuplicate;v 

0146 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: 98364125 
Type: Matrix Spike 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercmy, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury m Sediments by 
7439976 Mercury 177 %Rec 

0147 
1^98364125sMalriiqSpiKeipp: 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX i OZZLAOO 

Collected: 
Matrix: 
Sample Number: 
Type: 

Solid 
98364125 
Matrix Spike Dupl 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercmy, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 156 %Rec 

"S:;98364125;Matra^ ; 

0148 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB DC 03 SD 

Collected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364126 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter : AU MERCURY tests 
Method : 245.5 Mercury, Cold Vapor, Manual, Sediments 
Prep Method: 245.5 Determination of Mercury m Sediments by 
Analytes : 7439976 Mercury 48.0 TH mg/kg N 

0149 
laa98364126 Reg^sarapleplS 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station-Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98-BB DG04-SD 

Collected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364127 
Tjqje: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCUHY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury -Jft mg/kg N 

f98364127JTReg samplie; 

0150 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX I OZZLAOO 
98 BB DC 05 SD 

CoUected: 9/2/98 
Matrix: Solid 
Sample Number: 98364128 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sedunents by 
7439976 Mercury 1.41 JH mg/kg N 

0151 SSS58364128-Reg--sampir'sff?^ 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB MAG 1 SD 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364129 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 21 »J^ mg/kg N 

983WI29JRe§pimp!e|; 

0152 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98 BB MTOISS 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364130 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method : 
Prep Method: 
Analj^es : 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury m Sediments by 
7439976 Mercury 0383 mg/kg 

0153 
^ 9 8 3 6 4 1 SOaReg^sample^s 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB MT02SS 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364131 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 11.8 mg/kg 

/K'̂ 98364I31;Keg sample 

01 5 4 
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Project Code: 
Project Name: 
Project Officer: 
Account Code; 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX1 OZZLAOO 
98BBMT03SS 

CoUected: 9/3/98 
Matrix: Solid 
Sample Number: 98364132 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : All MERCURY tests 
Method : 245.5 Mercury, Cold Vapor, Manual, Sediments 
Prep Method: 245.5 Determination of Mercury in Sediments by 
Analytes : 7439976 Mercury 2.62 mg/kg 

0155 
198364132 Ref-samp ie' 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX1 OZZLAOO 
98BBMT04SS 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364133 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 3.44 mg/kg 

1|lfl983i64133IRt!fSMJpie^pSg 

0156 
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Project Code: 
Project Name; 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MT05SS 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364134 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analvtes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sedunents 
245.5 Detemiination of Mercury in Sediments by 
7439976 Mercury 5.99 mg/kg 

^7S'98364I34"Reg'saiTip!e» 

0157 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description; 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB MT06SS 

Collected: 9/3/98 
Matrix: Solid 
Sample Number: 98364135 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 1.12 mg/kg 

•|;;;::;98364135;Ree;saWple^ 

0158 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PF.'^X10ZZLA00 

CoUected: 
Matrix: Solid 
Sample Number: 98364135 
Type: Duplicate 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 1.22 mg/kg 

0159 
"r98364.135 DupUcatif •;vfpa-f2fi1S!*-
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
StationDescription: 

TEC-723 A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

Collected: 
Matrix: Solid 
Sample Number: 98364135 
Type: Matrix Spike 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercmy in Sediments by 
7439976 Mercury 92.: %Rec 

0160 ;i:;:;9«364T35]Matrix:Spike 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTIE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

Collected: 
Matrix: Solid 
Sample Number: 98364135 
Type: Matrix Spike Dupl 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sedunents 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 101 %Rec 

0161 ^98364I35Trtafrix:SpiRe .Du 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98BBMT01S& 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364136 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 0.11 mg/kg 

JSpS36*I365Reg sample 

0162 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB MT02SB 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364137 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 148 mg/kg 

016 -?98364137^Regsampie"' 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Statidii Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI0PFAX10ZZLA00 
98BBMT03SB 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 9836413 8 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method : 
Prep Method: 
Analytes 

All MERCURY tests 
245.5 Mercmy, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 5.44 mg/kg 

'98364138-Kegliraple' -W 

0164 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MT04SB 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 983 6413 9 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : AU MERCURY tests 
Method : 245.5 Mercury, Cold Vapor, Manual, Sediments 
Prep Method: 245.5 Determination of Mercury in Sediments by 
Analytes : 7439976 Mercury 3.66 mg/kg 

0165 ?ssE98364139 Reg'saiiiples 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PF.AX1 OZZLAOO 
98 BB MT05SB 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364140 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 2.04 mg/kg 

0166 
?98364140;Reg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MT06SB 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364141 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury m Sediments by 
7439976 Mercury 1.18 mg/kg 

0167 "'«?!fi:98364I41'?Ref^»mpIe«s^ss 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
NL\RKADER 
98T1 OPFAX lOZZLAOO 
98 BB MKOISS 

CoUected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364142 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determmation of Mercury m Sediments by 
7439976 Mercury 2550 mg/kg 

0168 ^983B4142;Reg sample •. 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MK02 SS 

Collected: 9/2/98 
Matrix: Solid 
Sample Number: 98364143 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method : 
Prep Method: 
Analytes : 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 1800 mg/kg 

0169 -••^98364I43^Reg sampir 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description; 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
9 8 B B M K 0 3 S S 

Collected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364144 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
7439976 Mercury 2390 mg/kg 

0170 
"98364144 Reg sampled , ' : 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MK04 SS 

Collected: 9/2/98 
Matrix: Solid 
Sample Number: 98364145 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : 
Method 
Prep Method: 
Analytes : 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determmation of Mercury m Sediments by 
7439976 Mercury 54300 mg/kg 

0 171 '«f98364145^Reg sa m nle~ :̂ «S? 
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Project Code: 
Project Name: 
Project Officer: 
Account Code; 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98BBMK05SS 

Collected: 9/ 2/9S 
Matrix: Solid 
Sample Number: 98364146 
Type; Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determination of Mercury in Sedunents by 
7439976 Mercury 359 mg/kg 

198364146-Regsa ra plfe 

0172 
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Project Code: 
Project Name; 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
9ST10PFAX1 OZZLAOO 
98 BB MK06 SS 

CoUected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364147 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter : 
Method 
Prep Method: 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 174 mg/kg 

0173 
?|?19836W??'RepsarnpIe^^^S3? 
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Project Code: 
Project Name: 
Project Officer: 
Account Code; 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1OPFAX10ZZLA00 
98 BB MKOISB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number; 98364148 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 397 mg/kg 

;98364I48:Reg sample 

0174 
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Project Code; 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB MK02SB 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364149 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : All MERCURY tests 
Method : 245.5 Mercury, Colid Vapor, Manual, Sediments 
Prep Method: 245.5 Determination of Mercmy in Sediments by 
Analytes ; 7439976 Mercury 237 mg/kg 

0175 
2as98364l49!Reg samples 
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Project Code; 
Project Name: 
Project Officer: 
Account Code: 
Station-Description: 

TEC-723A 
BLACK BUTTE MIN^ 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98BBMK03SB 

CoUected; 9/ 3/98 
Matrix: Solid 
Sample Number: 98364150 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sedunents 
245.5 Determination of Mercury in Sedunents by 
7439976 Mercury 91.9 mg/kg 

•98364150 Reg'sainple 

0176 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description; 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MK04SB - MS 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364151 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determmation of Mercury m Sedunents by 
7439976 Mercury 264 mg/kg 

•PS598364151"Reg"sara'plef3 

0177 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
StationDescription: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

Collected; 
Matrix; Solid 
Sample Number: 98364151 
Type: Duplicate 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determmation of Mercury in Sediments by 
7439976 Mercury 277 mg/kg 

r:S;98364T51 Duplicate 

0178 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

Collected: 
Matrix: Solid 
Sample Number: 98364151 
Type; Matrix Spike 

Result Units Qlfr 

MET 
Parameter : AU MERCURY tests 
Method : 245.5 Mercury, Cold Vapor, Manual, Sediments 
Prep Method: 245.5 Determination of Mercury in Sediments by 
Analytes : 7439976 Mercury NA 

0179 "'•'"9836415rMatrix Spike' 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PF.AXI OZZLAOO 

CoUected; 
Matrix: 
Sample Number: 
Type: 

Solid 
98364151 
Matrix Spike Dupl 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Detemiination of Mercury in Sediments by 
7439976 Mercury NA 

£983641SIiMafrix!SpikeTJil« 
^•^'-••.^.':a^xMVrJLfisa-^tiii!i<:.fisS%-JiUi^^-6X.r^ 

C J S D 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX1 OZZLAOO 
98BBBG01SS 

CoUected: 9/3/98 
Matrix: Solid 
Sample Number; 98364152 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 15.2 mg/kg 

0181 f^;98364I52"ELeg'p;nip!r; 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI OPFAXl OZZLAOO 
98BBBG02SS 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Numben 98364153 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 5.48 mg/kg 

0182 : .98364153 Tl^egsample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98BBBG01SB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364154 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter : 
Method : 
Prep Method: 
Analytes : 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 11.1 J l mg/kg 

^ • A^ 

0183 !P?8364154:!Re:g'sam pie"-'' 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

Collected; 
Matrix: Solid 
Sample Number: MXS980921A 
Type: Blank 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 DeterminationofMercurym Sediments by 
7439976 Mercury 0.10 mg/kg U 

^XS980921AIBlank 

0184 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER. 
98TI OPFAX lOZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: MXS98092IA 
Type: Control 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 96.5 %Rec 

0185 ^KS98092rX'€mtfbVm^ 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPF.AXl OZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: ND<S980921B 
Type: Blank 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercurv 0.10 mg/kg U 

3XS980921B Blank 

0185 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A -
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

Collected: 
Matrix: Solid 
Sample Number: MXS980921B 
Type: Control 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 101 %Rec 

0187 «gCS98092lBaContriDHiWs 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: MXS980928A 
Type: Blank 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determinationof Mercury in Sediments by 
7439976 Mercury 1.75 rag/kg 

0188 
T:XS980928A Blank 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

CoUected: 
Matrix; 
Sample Number: 
Type: 

Solid 
MXS980928A 
Control 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury NA 

0189 ,XS980928.A Control ""^ 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

Collected: 
Matrix: 
Sample Number: 
Type: 

Solid 
MXS98093 
Blank 

OA 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method: 
Analytes 

AH MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 0.10 rag/kg U 

0190 
XS980930A Blank 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1OPFAXIOZZLAOO 

CoUected: 
Matrix; Solid 
Sample Number: MXS980930A 
Type: Control 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determmationof Mercury in Sediments by 
7439976 Mercury 97.2 %Rec 

0191 
?^S980930Ai?Gontf6l^«8»«sHas 



ecology a e i enTlroniiieiit, liie. 
International Specialists in the Environment 

1500 First Interstate Center, 999 Third Avenue 
Seattle, Washington 98104 
Tel: (206) 624-9537, Fax: (206) 621 -9832 

MEMORANDUM 

DATE: February 10, 1999 

TO; BillRichards. Project Manager, E & E , Seattle, WA 

FROM: Mark Woodke, START-Chemist, E & E , Seattle, WA ' j i i j j 

SUBJ: Inorganic Data Quality Assurance Summary Check, Black Butte Mine Site, 
Cottage Grove, Oregon 

REF; TDD: 98-04-0004 PAN: CD0401SIDM 

The data quality assurance summary check of 21 water samples collected from the Black 
Butte Mine site located near Cottage Grove, Oregon, has been completed. Target Analyte List 
(TAL) Metals analyses (EPA CLP SOW Method ILMO4.0) was performed at the Manchester 
Environmental Laboratory, Port Orchard, Washington. 

The following discrepancies were noted: 

The review memorandum lists the analysis method as EPA CLP SOW ILMO4,0 while the 
data sheets list method ILM3.0, The original data reviewer stated that the correct method is 
ILMO4.0 and that the data sheets are incorrect due to software inconsistencies. No action was 
taken based on this discrepancy. 

Several samples had two listed results for lead; revised sample results were received from the 
laboratory on February 5, 1999. 

recyclisd paper 

•̂' 0 1 9 2 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB DWOl GW MS 

CoUected: 9/ 1/98 
Matrix: Liquid-Total 
Sample Number: 98364100 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

AU MERCUPvY tests 
245.1 Cold vapor mercur;,'in water 
245.1 Determination of Mercurj' in Water by Col 
7439976 Mercur>' 0.20 uc/L 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 
7429905 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry' 

Aluminum 
Barium 
BeryUium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

U 

SpectrometT)' 

25 

10.6 

1.3 
2,5 ' 
15800 
6,3 
6.3 
3.8 

71.5 
4270 

10.6 
13 
880 

6780 

3,8 
9.1 

CLP1LM3,0 

ug/L 

ug/L 

ug/L 
ug/I, 
i io/T. 

ug,L 
ug,/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

U 

u 
u 

u 
u 

u 
u 

u 

Parameter 
Method 
Prep Method 
Analytes 

y-^l/M/J^ 

y ^ d ^ ^ ^ J ^ -

Metals, ICP/MS 
200,8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
Thallium 

0.63 
1 3 

4.55 

1.3 
0.037 

0,63 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

u 

u 
U 

U 

019 
:-S983641O0:iRe2vsample 
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Project Code: 
Projec t N a m e : 
Projec t Officer: 
Account Code : 
Stat ion Descr ip t ion : 

TEC-723A 

BLACK BUTTE MINE 
M A R K ADER 
98T10PFAX10ZZLA00 

Collected: 
M a t r i x : Liquid-Total 
S a m p l e N u m b e r : 98364100 
T y p e : Duplicate 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analy tes 

Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245,1 Cold vapor mercury in water 
245,1 Determination of Mercury in Water by Col 

7439976 Mercury 0,20 ug/L 

Metals, ICP-SAS 
200,7-M 
200,8 MOD 
7429905 
7440393 

7440417 

7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Metals, ICP/MS 
200,8 MOD 
200,8 MOD 
7440360 

7440382 
7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Barium 
BeryUium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 

Selenium 
Silver 
Thallium 

33 
10.7 

1,3 
2.5 

15800 
6.3 
6.3 
4.3 

74.6 

4280 
10.5 
13 
880 
6780 
3.8 

11 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug'L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

U 
U 

U 
U 

u 
u 

u 

0.63 

2.3 
4.64 

1.3 
0,037 
0.63 

ug,L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

U 

U 
U 
U 

0194 98364100 Duplicate 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

Collected: 
Matrix: Liquid-Total 
Sample Number: 98364100 
Type: Matrix Spike 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Determination of Mercury' in Water by Col 
7439976 Mercury 106 %Rec 

Metals, ICP-SAS 
200.7-M 
200,8 M O D 

7440702 

7439954 

7440097 

7440235 

7429905 

7440393 

7440417 

7440439 

7440473 

7440484 

7440508 

.7439896 

7439965 

7440020 

7440622 

7440666 

Inductively Coupled Pla.sma-Atomic Emission Spectrometiy 

Calcium 
Magnesium 
Potassium 
Sodium 
Â In rnmi jTT i 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

Spectrometiy, 

104 

100 
104 

98 
104 
101 

100 

103 

101 
103 
106 
101 

CLPTLM3.0 

%Rec 

%Rec 

%Rec 

%Rec 
%Rec 
%Rec 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

NA 
NA 
NA 
NA 

Parameter 
Method 
Prep Method 
Analvtes 

Metals, ICP./MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 
743.9921 
7782492 
7440224 
7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
Thallium 

100 
98 
97 

98 

99 

96 

%Rec 

%Rec 
%Rec 
%Rec 

%Rec 

%Rec 

0195 
;•;: :;S83i541 OOMatRXiSJiiike^^ 
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Project Code: 
Pro jec t N a m e : 
Pro jec t Officer: 
Account Code : 
Stat ion Descr ip t ion : 

TEC-723A 
BLACK BUTTE MINE 
M A R K ADER 
98T1OPFAX10ZZLA00 

CoUected: 
M a t r i x : Liquid-Total 
Sample N u m b e r ; 98364100 
T y p e : Matrix Spike Dupl 

Resul t Uni ts Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.1 Cold vapor mercurv- in water 
245.1 Detemiination of Mercury in Water by Col 

7439976 Mercury 104 %Rec 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 
7440702 
7439954 
7440097 
7440235 
7429905 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439896 

7439965 

7440020 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometr)', CLP ILM3.0 

Calcium 
Magnesium 
Potassium 
Sodium 
Aluminum 

Barium 
Beryllium 
Cadmium 
Cliromium 
Cobak 
Copper 
Iron 

Manganese 

Nickel 
Vanadium 
Zinc 

104 

101 
105 
96 
104 
99 
100 
104 

101 

103 
106 
102 

%Rec 
%Rec 
%Rec 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

%Rec 

%Rec 
%Rec 
%Rec 

NA 
NA 
NA 
NA 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICPTvIS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 

7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
Thallium 

104 
102 
•101 

100 
102 

100 

%Rec 

%Rec 
%Rec 

%Rec 
%Rec 

%Rec 

0196 
98364100 Matrix SjpikeDii 
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Projec t Code : 
Pro jec t N a m e : 
Project Officer: 
Account Code ; 
Stat ion Descr ipt ion: 

TEC-723A 

BLACK BUTTE MINE 
MARK ADER 
98T10PFAXI OZZLAOO 
98 BB DW02 GW 

Collected: 9/ 1/98 
M a t r i x ; Liquid-Total 
S a m p l e N u m b e r : 98364101 
T y p e : Reg sample 

Resul t Uni ts Qlf r 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercurv' in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0.20 us/L U 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 

7429905 

7440393 

7440417 
7440439 
7440702 

7440473 
7440484 
7440508 
7439896 
7439954 

7439965 

7440020 
7440097 
7440235 

7440622 

7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometrj' 

Aluminum 

Barium 

Ber>'llium 

Cadmium 

Caleinm 

Chromium 

Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 

Vanadium 
Zinc 

Spectrometrj', 

89 
55.5 
1,3 
2.5 
31600 
30.2 
6.3 
3.8 
131 
7640 
3.5 
13 
880 
10600 
3.8 
6.3 

CLPILM3.0 

ug/L 
ug/L 
ug./L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug.L 
ug/L 
ug/L 
ug/L 

U 

u 

u 
u 

u 

u 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP/MS 
200; 8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 

7782492 

7440224 

7440280 

Antimony 

Arsenic 

Lead 

Selenium 

Silver 

Thallium 

0,63 
2.5 
0.30 
1,3 
0,037 
0,63 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug,L 

U 

U 

u 
u 

0197 
; 98364101 iaRegisam plie;; 
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Pro jec t C o d e : 
Pro jec t N a m e : 
P ro jec t Officer: 
Accoun t C o d e : 
Sta t ion Descr ip t ion : 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
9 8 B B D W 0 3 G W 

Collected: 9 /1 /98 
M a t r i x : Liquid-Total 
Sample N u m b e r : 98364102 
T y p e : Reg sample 

Resul t Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

All MERCUTLY tests 
245.1 Cold vapor mercur>' in water 
245.1 Determination of Mercur>' in Water by Col 
7439976 Mercur>' 0.20 ug/L 

.Metals, ICP-SAS 
200.7-M 
200.8 MOD 
7429905 
7440393 
7440417 

7440439 
7440702 

7440473 
7440484 

7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Metals, ICP/MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-Atomic Emission Spectrometry' 

Aluminum 
Barium 

Beryllium 

Cadmium 
Calcium 

Chromium 

Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 
Selenium 
SUver 
Thallium 

Spectrometry', 

386 

5.7 
1.3 

2.5 

18000 

28.2 

6.3 
6.6 
4130 
2950 
34.6 
18 
880 
7140 

3.8 
14 

CLP1LM3.0 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

U 

U 

U 

U 

U 

0.63 
3.8 
0.97 
1.3 
0.037 
0.63 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug'L 

U 

U 
U 
U 

0198 98364102 Reg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB DW04 GW 

CoUected: 9/ 1/98 
Matrix: Liquid-Total 
Sample Number: 98364103 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Al! MERCURY tests 
245,1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0,20 ug.L U 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200,7-M Inductively Coupled Plasma-Aforaic Emission Spectrometry, 
200,8 MOD 
7429905 Aluminum 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobah 
7440508 Copper 
7439896 Iron 
7439954 Magnesium 
7439965 Manganese 
7440020 Nickel 
7440097 Potassium 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

Spectrometry 

73 
274 

1,3 
2,5 
16800 
21 

6,3 
3,8 
273 

3560 

4.7 

13 
2520 
301000 

3.8 
5.0 

CLPILM3.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

U 
U 

U 

u 

u 

u 
u 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP/MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Antimony 
Arsenic 
Lead 
Selenium 
SUver 
Tliallium 

0.63 

93.9 

0,13 

1.6 
0.037 

0.63 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

U 

U 

U 

u 

0199 ;98364103]«egisample; 
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Project Code: 
Pro jec t N a m e : 
Pro jec t Officer: 
Account Code : 
Stat ion Descr ip t ion: 

TEC-723A 
BLACK BUTTE MINE 
M A R K ADER 
98T1 OPFAX lOZZLAOO 
98 BB DW05 G W 

Collected: 9/1/98 
M a t r i x : Liquid-Total 
Sample N u m b e r : 98364104 
T y p e : Reg sample 

Resul t Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analj ' tes 

All MERCURY tests 
245,1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 

7439976 Mercury 0.20 u.a/L 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

200,7-M 
200.8 MOD 
7429905 
7440393 
7440417 
7440439 

7440702 

7440473 

7440484 

7440508 

7439896 
7439954 

7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

MeUils, ICP./MS 
200.8 MOD 
200.8 MOD 

7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-Atomic Emission Spectrometiy, CLP ILM3.0 

Aluminum 
Barium 
BeryUium 
Cadmium 
Calcium 
Chromium 

Cobalt 

Copper 

Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
Thallium 

U 

63 
30.6 

1.3 
2.5 
4920 
17 

6.3 

3.8 

245 
1110 
58.0 
13 
880 
62600 
3,8 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug'L 
ug/L 
ug/L 
ug/L 
ugA. 
ug/L 
ug/L 
ug/L 
ug/L 

U 

u 

u 
u 

u 
u 

u 
u 

0,63 
32.2 
0,13 
L3 
0,037 
0,63 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

u 

U 
U 
U 
U 

0200 98364104 Reg sample 
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Projec t Code : 
Projec t N a m e : 
Pro jec t Officer: 
Account Code : 
Station Descr ipt ion: 

TEC-723A 

BLACK BUTTE MINE 
MARK ADER 

98T1 OPFAXIOZZLAOO 
98 BB DW06 G W 

CoUected: 9/ 2/98 
M a t r i x : Liquid-Total 

S a m p l e N u m b e r : 98364105 
T y p e : Reg sample 

Resu l t Uni ts Qlf r 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analvtes 

All MERCURY tests 
245,1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 

7439976 Mercmy 0.20 ug/L U 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 
7429905 
7440393 
7440417 
7440439 
7440702 
7440473 

7440484 

7440508 

7439896 
7439954 

7439965 
7440020 

7440097 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 

Cobah 

Copper 
Iron 

Magnesium 
Manganese 

Nickel 

Potassium 
Sodium 
Vanadium 
Zinc 

Spectrometry. 

44 
1.8 
1.3 
2.5 
1030 

6.7 

6.3 

14.2 

27.9 
144 

2.8 
13 
880 

73900 
3,8 
12 

CLPILM3.0 

ug/L 
ug/L 
ug/L 
ueJL 
"g/«-
ug/L 

ug,L 

ug/L 

ug/L 
ug/L 

ugTL 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

U 
U 

u 

u 
u 

u 

Parameter : Metals, ICP/MS 
Method 
Prep Method 
Analytes 

200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 

7782492 

7440224 

7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 

Thallium 

0.63 
94.9 

0.81 
1.3 

0.037 
0.63 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 

I! 

U 

u 
u 

0201 
98364105 Res .sample 
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Pro jec t C o d e : 

Pro jec t N a m e : 

Projec t Officer: 

Account C o d e : 

Sta t ion Descr ip t ion : 

TEC-723A 
B L A C K BUTTE MINE 
M A R K ADER 

9 8TI OPFAX lOZZLAOO 

98 BB DW07 GW 

Collected: 9/ 2/98 

M a t r i x : Liquid-Total 

Sample N u m b e r : 98364106 

Type : Reg sample 

Resul t Uni ts Qlfr 

MET 
Parameter 
IVlethod 
Prep Method 
Analj ' tes 

Parameter 
Method 
Prep Method 
Analy tes 

Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245,1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0.20 ug/L 

Metals, ICP-SAS 
200,7-M 
200.8 MOD 
7429905 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 

7440508 

7439896 
7439954 
7439965 

7440020 

7440097 
7440235 
7440622 
7440666 

Metals, iCP/MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Barium 
BeryUium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 

Nickel 

Potassium 
Sodium 
Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 

Thallium 

Spectrometry, 

38 
12.2 
1.3 
2.5 
11700 
6.3 
6.3 
3.8 

182 

2730 
20.1 

13 

880 
4770 
3.8 
91.2 

CLP1LM3.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ugA. 
ug/L 
ug/L 

ug/L 

ug/L • 

ug/L 

ug/L 
ug/L 

U 

u 

u 
U 

u 

u 
u 

u 

0.63 
2.7 

0.99 
1.3 
0.037 

0.63 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

U 

U 
U 

U 

0202 98364106 Reg sample 
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Projec t Code : 
Projec t N a m e : 
Project Officer: 
Account Code : 
Station Descr ipt ion: 

TEC-723A 
BLACK BUTTE M I N E 
M A R K ADER 
98T1 OPFAX lOZZLAOO 
98 BB DW08 G W 

Collected: 9 /2 /98 
M a t r i x : Li quid-Total 
S a m p l e N u m b e r : 98364107 
Type : Reg sample 

Resu l t Uni t s Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method: 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercur%' 0.20 US./L U 

Metals, ICP-SAS 
200,7-M 
200,8 MOD 
7429905 ' 

7440393 
7440417 

7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 

7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 

Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobah 

Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 

Sodium 

Vanadium 
Zinc 

Spectrometry, 

41 

672 

1.3 
2.5 
51800 

9.4 

6.3 

3.8 
1100 
9340 
92.9 
13 
3390 

288000 

3.8 
7.9 

CLPTLM3.0 

ug/L 

ug/L 

ugfL 
ugyL 

im/I , 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

u 
u 

u 
u 

u 

u 

Parameter : Metals, ICP/MS 
Method 
Prep Method 
Analvtes 

200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 

ThaUium 

0.63 
66.7 
0-13 
3.0 
0.037 

0.63 

M'Z/L-

Ug/L 
ug,L 
ug/L 

ug/L 

ug,L 

u 

U 

U 

U 

0203 
98364107 Reg sample 
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Projec t Code : 
Projec t N a m e : 
Project Officer: 
Account Code : 
Stat ion Descr ip t ion : 

TEC-723A 
BLACK BUTTE MINE 
M A R K ADER 

98T1 OPFAX lOZZLAOO 

98 BB DW09 GW 

CoUected: 9/ 2/98 
M a t r i x : Liquid-Total 

Sample N u m b e r : 98364108 

Type : Reg sample 

Resul t Uni ts Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Ana l j i e s 

Parameter 
Method 
Prep Method 
Analvtes 

AU MERCURY tests-
245.1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0.20 ug/L 

Metals. ICP-SAS 
200.7-M 
200,8 MOD 
7429905 

7440393 
7440417 

7440439 

7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Metals, ICP./MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 

7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-.Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 

Manganese 
Nickel 

Potassium 
Sodium 
Vanadium 
Zinc 

Antimony 
Arsenic 

Lead 
Selenium 
Silver 
ThalUum 

45 

93.8 
1.3 

2.5 

47100 
8.1 
6.3 
3.8 
632 
5290 

91.3 
13 

1100 
26700 
3.8 
124 

ug/L 
ug/L 
ug/L 

ug/L 

UgA. 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

• U 

U 

u 
u 

u 

u 

0.63 
30.5 

0.50 
1.3 
0,037 
0.63 

u&L 
ug/L 

ug/L 
ug/L 
ugL 
ug/L 

U 

U 
U 

u 

0204 983641()8;Reg sample 
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Project Code: 

Project Name: 

Project Officer: 

Account Code: 

Station Description: 

TEC-723A 
BLACK BLTTE MINE 

MARK ADER 
98T1 OPFAXl OZZLAOO 

Collected: 
Matrix: Liquid-Total 

Sample Number: 98364108 

Type: Duplicate 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method: 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SAS 
200.7-M 
200.8MOD 
7429905 
7440393 

7440417 
7440439 
7440702 
7440473 
7440484 

7440508 
7439896 
7439954 

7439965 

7440020 

7440097 
7440235 

7440622 

7440666 

Metals, ICP/MS 
200,8 MOD 
200,8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 

7440280 

Inductively ( 

Aluminum 

Barium 

Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 

Copper 
Iron 
Magnesium 

Manganese 

Nickel 

Potassium 
Sodium 
Vanadium 

Zinc 

Antimony 

Arsenic 
Lead 
Selenium 
Silver 
Thallium 

Inductively Coupled Plasma-Atomic Emission Spectrometry, Spectrometry. 

45 
94.7 

1,3 

2,5 
47400 
7.8 

6.3 
3.8 
638 
5340 
91.4 

13 
880 

27000 
3,8 

122 

CLPILM3.0 

ug/L 

ug/L 
uo/I. 

ug/L 
ug/L 
ug-L-
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

U 

u 

u 
u 

u 
u 

u 

0.63 

3L1 
0.51 
1.3 
0.037 

0,63 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

U 

U 

U 

u 

0205 98364108 Duplicate 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
9 8TI OPFAX lOZZLAOO 

Collected: 
Matrix: Liquid-Total 
Sample Number: 98364108 
Type: Matri.x. Spike 

Result Units Qlfr 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SAS 
200.7-M 
200,8 MOD 
7440702 
7439954 

7440097 

7440235 
7429905 
7440393 
7440417 
7440439 
7440473 
7440484 

7440508 
7439896 

7439965 
7440020 
7440622 
7440666 

Metals, ICP/MS 
200,8 MOD 
200,8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 

7440280 

Inductively 

Calcium 
Magnesium 

Potassium 
Sodium 
.A,luminuin 
Barium 

Beryllium 
Cadmium 

Chromium 
Cobalt 

Copper 
Iron 

Manganese 
Nickel 

Vanadium 
Zinc 

/Vntimony 
/^senic 
Lead 
Selenium 
Silver 

Thallium 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

103 
101 

105 
95 
100 
100 
101 

103 

100 
104 

106 
101 

%Rec 
%Rec 

%Rec 
%Rec 
%Rec 
%Rec 

%Rec 
%Rec 

%Rec 
%Rec 
%Rec 
%Rec 

NA 
NA 
NA 

101 
99 
94 

96 
95 

93 

%Rec 
%Rec 
%Rec 
%Rec 

%Rec 

%Rec 

0206 -98364108 MatrixSpike 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 

BLACK BUITE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

Collected: 
Matrix: 
Sample Number: 
Type: 

Liquid-Total 
98364108 
Matrix Spike Dupl 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method: 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SA5 
200,7-M 
200,8 MOD 
7440702 

7439954 

7440097 
7440235 
7429905 
7440393 
7440417 
7440439 

7440473 
7440484 

7440508 

7439896 
7439965 
7440020 

7440622 
7440666 

Metals, ICP/MS 
200,8 MOD 
200.8 MOD 
7440360 

7440382 
7439921 

7782492 
7440224 

7440280 

> 
Inductively 

Calcium 
Magnesium 

Potassium 
Sodium 
Aluminum 
Barium 
Beryllium 
Cadmium 

Chromium 

Cobalt 

Copper 
Iron 

Manganese 
Nickel 

Vanadium 
Zinc 

Antimony 

Arsenic 
Lead 

Selenium 
Silver 

Thallium 

Inductively Coupled Plasma-Atomic Emission Spectrometry Spectrometry, 

103 
102 
106 
94 

103 

100 

102 

104 

101 

105 
107 
102 

CLP 1LM3.0 

%Rec 
%Rec 
%Rec 
%Rec 

%Rec 

%Rec 

%Rec 

%Rec 
%Rec 
%Rec 
%Rec 

%Rec 

NA 
"NA 
NA 
NA 

102 

100 

95 

98 

96 
94 

%Rec 

%Rec 

%Rec 

%Rec 

%Rec 
%Rec 

0207 
o:ja83641 OS^MatripSpi RevP^ 
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Pro jec t Code ; 
Projec t N a m e : 
Pro jec t Officer: 
Account Code : 
s t a t i on Descr ip t ion: 

TEC-723A 

BLACK BUTTE MINE 

MARK ADER 

98T1 OPFAXl OZZLAOO 

9 8 B B D W 1 0 G W 

CoUected: 9/ 2/98 
M a t r i x : Liquid-Total 

S a m p l e N u m b e r : 98364109 

T y p e : Reg sample 

Resu l t Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analv tes 

All MERCURY tests 
245,1 Cold vapor merciu-y in water 
245,1 Determination of Mercury' in Water by Col 
7439976 Mercury 0.20 ug/L U 

Metals, ICP-SAS 
200.7-M 
200.8MOD 
7429905 

7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 

7440020 

7440097 

7440235 
7440622 
7440666 

Metals, ICP/MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 

7439921 

7782492 

7440224 

7440280 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Magnesium 
Manganese 

Nickel 

Potassium 
Sodium 

Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 

Selenium 

Silver 

Thallium 

74-
380 
1.3 
2.5 
32100 
6.3 
6.3 
3.8 
25400 
7970 
86.7 
13 
1500 
27000 
3.8 
206 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugA. 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

U 

u 

U 

u 
u 

U 

u 

0.63 
39.9 
3.69 
1.3 
0.048 
0.63 

ug/L 
ug/L 
ug/L 
ugA. 
ug/L 
ug/L 

U 

u 

u 

0208 
98364109 Reg sarri pie v 
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Projec t Code : 
Project N a m e : 
Project Officer: 
Account Code : 
Stat ion Descr ipt ion: 

TEC-723A 

BLACK BUTTE MINE 
M A R K ADER 
98T1 OPFAXl OZZLAOO 
9 8 B B S P 0 1 G W 

Collected: 9/ 3/98 
M a t r i x : Liquid-Total 
S a m p l e N u m b e r : 98364112 
T y p e : Reg sample • 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Al! MERCURY tests 
245,1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0.20 U2,L U 

Parameter : Metals, ICP-SAS 
Method : 200.7-M 
Prep Method: 200,8 MOD 
Analytes : 7429905 

7440393 
7440417 

7440439 
7440702 

7440473 
7440484 

7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 

7440622 

7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Barium 

Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 

Zinc 

Spectrometry, 

126 
12.6 

1.3 

2.5 

11800 

11 
6.3 
3,8 
311 

2730 
26.1 
13 
880 
4800 

3.8 

11 

CLP ILM3.0 

ug/L 
ug/L 

Ug/L 

uglL 

ug/L 
ug/L 
Ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

U 

U 

u 
u 

U 

u 

u 

Parameter 
Method 
Prep Method 
Analvtes 

Metals, ICP/MS 
200.8 MOD 
200,8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 

Thallium 

0,63 
3.5 
0.16 
1,3 
0.037 

0.63 

ug/L 
ug/L 
ug/L 
ug/L 

uS/L 

ug./L 

U 

U 

U 

U 

0209 
98364112 Res .sample 
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Projec t Code : 
Pro jec t N a m e : 
Projec t Officer: 
Account C o d e : 
Stat ion Descr ip t ion : 

TEC-723A 
BLACK BUTTE M I N E 

MARK ADER 
98T1 OPFAX I OZZLAOO 
9 8 B B G C 0 1 S W 

Collected: 9 /1 /98 
M a t r i x : Liquid-Total 
Sample N u m b e r : 98364113 
T y p e : Reg sample 

Resu l t Uni ts Qlfr 

M E T 
Parameter 
Method 
Prep IVlethod 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Detemiination of Mercury in Water by Col 
7439976 Mercury 0.20 ugA. U 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 
7429905 

7440393 

7440417 

7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Metals, ICP/MS 
200,8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 

Barium 

Beryllium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 

Vanadium 
Zinc 

/^tiniony 
Arsenic 
Lead 
Selenium 
Silver 
Thallium 

Spectrometry, 

186 

8.56 

1,3 
2,5 
13300 
33.1 
6,3 
3,8 
332 
2930 
16.3 
21 

880 
5090 

3,8 

5.0 

CLP 1LM3.0 

ug/L 
ug/L 

ug/L 

ugA. 
ug/L 
ug/L 
ugA. 
ugA. 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ugAL 

ug/L 

ug/L 

U 
U 

U 
U 

U 

u 
U 

0.63 
2.4 
0.14 

1.3 
0.037 
0.63 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

U 

U 

u 
u 

0 210 
983641135ReglsampliE 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX lOZZLAOO 
98BBDC01 SW 

Collected: 9/ 1/98 
Matrix: Liquid-Total 
Sample Number: 98364114 

Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

A!! MERCURY tests 
245,1 Cold vapor mercury in water 
24 5,1 Determination of Mercury in Water by Col 
7439976 Mercury 0,20 ug/L U 

Metals, ICP-SAS 
200.7-M 
200,8 MOD 
7429905 

7440393 

7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 

7440097 

7440235 
7440622 

7440666 

Metals, ICP/MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 

7439921 

7782492 

7440224 

7440280 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 

Potassium 

Sodium 

Vanadium 
Zinc 

Antimony 

Arsenic 

Lead 

Selenium 

Silver 

Thallium 

Spectrometry, 

175 

24.5 

1.3 

2.5 
40000 

47.0 
6.3 
3.9 
244 
9850 

13.1 

22 

880 
5160 

3.8 
5.0 

CLPILM3.0 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ugA. 

ug/L 

ugA. 
ug/L 

U 

U 

U 

U 

U 
U 

1.1 
2.5 
0,13 

1,3 
0,037 

0.63 

ug/L 
UgAL 
ugA. 

ug/L 

ug/L 

uaA. 

U 
U 

U 

u 

0211 
v;i:i?83l64ia 4i;R|p|i?am pie i: 
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Project Code: 
Pro jec t N a m e : 
Projec t Officer: 
Account Code : 
Stat ion Descr ip t ion : 

TEC-723A 

BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB GC02 SW 

Collected: 9/1/98 
M a t r i x : Liquid-Total 
Sample N u m b e r : 98364115 
T y p e : Reg sample 

Resul t Uni ts Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0,20 ug/L 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 
7429905 

7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Metals, ICP/MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP LLM3.0 

Aluminum 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Magnesium 
Manganese 
Nickel 
Potassium 

' Sodium 
Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 
Selenium 
SUver 
ThaUium 

120 
7.00 
1.3 
2.5 
12800 
25 
6.3 
3,8 
232 
2790 
9.68 
13 
880 
5150 
3.8 
5.0 

ng/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u&L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

U 
U 

U 
U 

U 
U. 

u 
U 

0.63 
2.1 
0,13 
1,3 
0,037 
0.63 

ug/L 
ug/L 
UgAL 

ug-L 
u&L 
ugA. 

U 

U 
U 
U 
U 

0212 98364115 Reg siample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB DC02 SW MS 

Collected: 9/ 2/98 
Matrix: Liquid-Total 
Sample Number: 98364116 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0.20 

Parameter : Metals, ICP-SAS 

UgAL 

Method 
Prep Method 
Analvtes 

200,7-M Inductively Coupled Plasma-Atomic Emission Spectrometry 
200.8MOD 
7429905 Aluminum 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 

7440484 Cobalt 

7440508 Copper 
7439896 Iron 
7439954 Magnesium 
7439965 Manganese 

7440020 Nickel 
7440097 Potassium 

7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

U 

Spectrometry, 

37 
30.8 
1.3 
2.5 
45300 
6.3 
6.3 
3.8 
57.6 

10600 
10.9 

13 
880 
4980 
3.8 
5,0 

CLP ILM3.0 

ug/L 
ug/L 
ug/L 
u&L 
ug/L 
ugA. 

ug/L 
ugA. 
ug/L 
ug/L 
ug/L 

ug/L 

ugA. 
ug/L 
ugA. 
ug/L 

U 
U 

U 
U 
U 

u 
u 

u 
u 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICF/MS 
200,8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver , 
ThaUium' ' 

0.63 
0.86 
0.20 
1.3 
0.037 
0,63 

ugA. 
ug/L 
ug/L 
ugA. 
ugA. 
ug/L 

U 

U 
U 

u 

0213 
;;;98$^16i!R^g sample; 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE M.INE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

CoUected: 
Matrix: Liquid-Total 
Sample Number; 98364116 
Type: Duplicate 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Detemiination of Mercury in Water by Col 
7439976 Mercury 0.20 ug/L 

Metals, ICP-SAS 
200,7-M 
200,8MOD 
7429905 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Metals, ICP/MS 
200,8 MOD 
200,8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-.Atomic Emission Spectrometry, CLP ILM3,0 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Cliromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
Thallium 

41 
30.1 
1,3 
2.5 
45100 

6.3 
6.3 
3.8 
58.5 
10500 
10.4 

13 
880 
4930 
3.8 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ugA. 
UgAL 
ug/L 

ug/L 
ugA. 
u&L 
ug/L 
u&L 
u&L 

U 
U 

U 

U 
U 

U 

u 

U 

u 

0.63 
1.4 
0.13 
1.3 
0,038 
0,63 

ug/L 
ug/L 
u&L 
ug/L 

ug/L 
ug/L 

U 

U 

U 

U 
U 

0214 98364116 Duplicate 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX lOZZLAOO 

Collected: 
Matrix: Liquid-Total 
Sample Number: 98364116 
Type: Matrix Spike 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245,1 Cold vapor mercury in water 
245,1 Determination of Mercury in Water by Col 
7439976 Mercury 86,0 

Parameter : Metals, ICP-SAS 

%Rec 

Method 
Prep Method 
Analytes 

200.7-M Inductively Coupled Plasma-Atomic Emission Spectrometry 
200.8MOD 
7440702 Calcium 
7439954 Magnesium 
7440097 Potassium 
7440235 Sodium 
7429905 A.lum.inum 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439965 Manganese 
7440020 Nickel 
7440622 Vanadium 
7440666 Zinc 

Spectrometry, 

103 
102 
105 

95 
103 
100 

100 
103 
101 
104 

107 

102. 

CLPILM3.0 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

%Rec 
%Rec 

%Rec 
%Rec 
%Rec 

%Rec 

. NA 
NA 
NA 
NA 

Parameter : Metals, ICP/MS 
Method 
Prep Method 
Analytes 

200.8 MOD 
200,8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
•Thallium 

101 
103 
95 
100 

97 

95 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

o/oRec 

0215 
^9836413«JMatrix:;:Spike;: 
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Project Code: 
Pro jec t N a m e : 
Pro jec t Officer: 
Account C o d e : 
Stat ion Descr ip t ion : 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

CoUected: 
M a t r i x : 
Sample N u m b e r : 
T y p e : 

Liquid-Total 
98364116 
Matrix Spike Dupl 

Resu l t Uni t s Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 

7439976 Mercury 83,3 %Rec 

Parameter : Metals. ICP-SAS 
Method 
Prep Method 
Analvtes 

200.7-M Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 
200,8 MOD 
7440702 Calcium 
7439954 Magnesium 

7440097 Potassium 

7440235 Sodium 
7429905 Aluminum 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439965 Manganese 
7440020 Nickel 
7440622 Vanadium 
7440666 Zinc 

100 
99 

102 
93 
101 
97 
97 
101 
99 
99 
104 

100 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

%Rec 

NA 
NA 

NA 
NA 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP/MS 
200.8 MOD 
200,8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
Tliallium 

104 
105 
99 
100 
101 
99 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

0216 
98364116 Matrix Spike Dii 
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Pro jec t Code : 

Projec t N a m e : 

Pro jec t Officer: 

Account Code: 

Stat ion Descr ipt ion: 

TEC-723A 

BLACK BUTTE MINE 

MARK ADER 

98T1 OPFAX I OZZLAOO 

98 BB DC 03 SW 

Collected: 9/ 1/98 
M a t r i x : Liquid-Total 
S a m p l e N u m b e r : 98364117 

T y p e : Reg sample 

Resul t Uni ts Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245,1 Cold vapor mercury in water 
245,1 Determination of Mercury in Water by Col 
7439976 Mercury 0,20 ug./L U 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200,7-M Inductively Coupled Plasma-Atomic Emission Spectrometry 
200,8MOD 
7429905 Aluminum 
7440393 Barium 
7440417 BeryUium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 

7439896 Iron 
7439954 Magnesium 

7439965 Manganese 

7440020 Nickel 

7440097 Potassium 
7440235 Sodium 

7440622 Vanadium 
7440666 Zinc 

Spectrometry. 

35 
31.1 
1.3 
2.5 
44400 
6.3 
6,3 
3,8 

82.4 
10300 

12.2 

13 

880 
4840 

3.8 
5.0 

CLPILM3,0 

ug/L 
UgAL 

ug/L 

ug/L 

ug/L 
ug/L 
ugA. 
u&L 

ug/L 
ug/L 

UgAL 

ugA. 

u&L 
ug/L 

ugA. 
Ug/L 

U 
U 

U 
U 

u 

u 
u 

u 
u 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP/MS 
200.8 MOD 
200,8 MOD 
7440360 

7440382 

7439921 

7782492 
7440224 
7440280 

Antimony 

Arsenic 

Lead 

SeleniUrh 

Silver 

Thallium 

0.63 

1.7 
0,13 

1,3 

0,037 

0,63 

u&L 

uc/L 
ugA. 

ugA. 

ug./L 

ug/L 

U 

U 

U 

U 

u 

021 
98364117 Reg .sample 
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Pro jec t Code: 
Pro jec t N a m e : 
Pro jec t Officer: 
Account Code : 
Stat ion Descr ip t ion: 

TEC-723A 

BLACK BUTTE MINE 
M A R K ADER 
98T1 OPFAX lOZZLAOO 
98 BB DC04 SW 

Collected: 9/ 2/98 
M a t r i x : Liquid-Total 

Sample N u m b e r : 98364118 
T y p e : Reg sample 

Resul t Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analj ' tes 

All MERCURY tests 
245,1 Cold vapor mercury in water 
245,1 Detemiination of Mercury in Water by Col 
7439976 Mercury 0,20 ug/L 

Metals, ICP-SAS 
200,7-M 
200,8 MOD 
7429905 
7440393 
7440417 
7440439 
7440702 
7440473 

7440484 
7440508 

7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Metals, ICP/MS 
200,8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-.A.tomic Emission Spectrometry, CLP 1LM3.0 

Aluminum 
Barium 
BeryUium 
Cadmium 
Calcium 

Chromium 

Cobalt 
Copper 
Iron 

Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Antimony 

Arsenic 
Lead 
Selenium 
Silver 
ThaUium 

U 

304 
28.4 

1,3 
2.5 

36600 
6.3 

6.3 
3,8 

570 
8450 
33.5 
13 
880 
5050 
3,8 
5.0 

ug/L 
ug/L 
ugA. 
ug/L 

UgAL 

ug/L 

ug/L 

ug/L 
UgAL 

ug/L 

ug/L 

ug/L 
u&L 
ug/L 
u&L 
ug/L 

U 
U 

U 

U 
U 

U 

u 

u 
u 

0.63 
2.6 
0.13 
1.3 
0,037 
0.63 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

U 

u 
u 
u 

0218 
98364118'R ĝ sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX lOZZLAOO 
98BBDC05SW 

CoUected: 9/ 2/98 
Matrix: Liquid-Total 
Sample Number: 98364119 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytesi 

All MERCURY tests 
245,1 Cold vapor mercury in water 
245,1 Determination of Mercury in Water by Col 
7439976 Mercury 0,20 ug,L 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 
7429905 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 

7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

U 

Spectrometry, 

66 
11.3 
1.3 
2.5 
12400 

6.3 
6.3 

3.8 

259 

3120 

21.1 

13 
880 
5210 
3.8 
5.0 

CLPILIVO.O 

ug/L 
ug/L 
ug/L 
ugA, 
ug/L 

ug/L 
u&L 

ug/L 
ug/L 
ug/L 

ug/L 
UgA. 

ug/L 
UgAL 
ug/L 
ug/L 

U 
U 

U 
U 

U 

U 

U 

U 
U 

Parameter : Metals, ICP./MS 
Method 
Prep Method 
Analytes 

200,8 MOD 
200,8 MOD 
7440360 

7439921 

7782492 

7440224 

7440280 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
Thallium 

0,63 ug/L U 

2.i> 
0.13 
1.3 
0,037 

0.63 

Ug/L. 

UgA. 
ug/L 

ug/L 

ug/L 

U 

u 
u 
u 

0219 98364119 Reg sample 
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Project Code: 
Projec t N a m e : 

Pro jec t Officer: 

Account Code : 

Sta t ion Descr ip t ion: 

TEC-723A 

BLACK BUTTE MINE 

M A R K ADER 

98T1 OPFAX lOZZLAOO 
9 8 B B M A 0 1 S W 

CoUected: 9/ 3/98 
Matrix: Liquid-Total 
Sample Number: 98364121 
Type: Reg sample 

Resul t Uni ts Qlfr 

MET 
Parameter 
Method 
Prep Method: 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0.20 u&L U 

Parameter : Meuils, ICP-SAS 
Method 
Prep Method 
Analvtes 

200.7-M 
200.8 MOD 
7429905 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 

7439896 

7439954 

7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Parameter : Metals, ICP/MS 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP 1LM3,0 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Magnesium 

Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Method 
Prep IVlethod 
Analy tes 

200.8 MOD 
200,8 MOD 
7440360 
7440382 

7439921 
7782492 
7440224 
7440280 

Antimony 

Arsenic 

Lead 

Selenium 
Silver 
Tliallium 

294 
25.0 

1.3 
2,5 
31400 

18 

11 
13.5 

95.8 

14800 

508 
34 

880 
2150 

3.8 
22 

ug/L 

UgAL 

u&L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug /L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

u&L. 

ug/L 

u 
u 

u 

u 

1.6 

1.3 
0.23 

1.3 
0.037 

0.63 

ug/L 

ug/L 

UgAL 

u&L 
ug/L 

UgA. 

U 

u 
u 

0220 
98364121 Reg sample 
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Project Code: 
Project Name; 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER -
98T] OPFAX lOZZLAOO 
9 8 B B G C 0 1 SD 

CoUected: 9/ 1/98 
Matrix: Solid 
Sample Number: 98364122 
Type; Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 

Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, 
200.9 
1LM04.0 
7439921 

Selenium by 
200.9 
1LM04,0 
7782492 

Thallium by 
200.9 
ILM04,0 
7440280 

RAS 

AA 

AA 

Graphite Fumace Atomic Absorption Spectroscopy, E M S L - C U N 

Lead 2.65 

,RAS 
Graphite Fumace Atomic Absorption Spectroscopy, EMSI 

Selenium 0.40 

RAS 

mg/kg 

.-CIN 

mg/kg 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Thallium 0.40 

All MERCURY tests 
245,5 
245,5 
7439976 

Mercury, Cold Vapor, Manual, Sediments 
Determination of Mercury in Sediments by 
Mercury 0.978 

Metals, ICP-SAS 
200.7-M 
ILM 04.0 

: 7440360 

7429905 

7440382 

7440393 

7440417 
7440439 
7440702 

7440473 
7440484 

7440508 
7439896 

7439954 
7439965 
7440020 
7440097 

7440224 

7440235 

mg/kg 

mg/kg 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3,0 

Antimony 

Aluminum 15500 

Arsenic 26.8 
Barium 80.9 

Beryllium 0.811 
Cadmium 0.20 

Calcium 5220 
Cnroinium 42.9 
Cobalt 17.4 

Copper 62.9 
Iron 46000 

Magnesium 4820 
Manganese 844 
Nickel 21.1 

Potassium 307 
Silver 0.40 

Sodium 267 

- ; - : ~ i 

02 21 

mgAtg 

mgAtg 
mgAtg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

ragAcg 

98364122 Regsan 

U.1 

UJ 

N 

R 

U 

UJ 

rpie::;.-.;:::-;:-:;;: 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

150 
95.6 

mg/kg 
mg/kg 

0222 983641221 Riegsaniple^ 



2/ 4/99 

8:30:20 

Manchester Environmental Laboratory 
Combined Final Report for Project TEC-723A 

Page 31 

Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723 A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXIOZZLAOO 
98 BB DC 01 SD 

CoUected: 9/ 1/98 
Matrix: Solid 
Sample Number: 98364123 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by A A, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 3.58 mg/kg 

Parameter : Selenium by AA, R.AS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04,0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by AA, RAS 
200.9 ' Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CFN 
1LM04,0 
7440280 Thallium 0.40 mg/kg 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
7439976 Mercury 3.85 mg/kg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200.7-M 
1LM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Antimony 
Aluminum 
Arsenic 
Barium 
BeryUium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

Spectrometry, 

19100 

66.6 
86.1 
0.905 
0.20 

3680 
45.4 
24.2 

68.9 
55800 

2980 
2260 
30.7 

401 

0.40 

262 

CLPILM3.0 

mg/kg 
mgAtg 
mgAtg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg'kg 

mgAig 

UJ 

UJ 

R 

U 

UJ 

0223 
98364123 Regisample;; 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

111 
76.8 

mg/kg 
mg/kg 

0224 
98364123 Regisample^ 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX] OZZLAOO 
9,8 BB GC 02 SD 

CoUected: 9/ 1/98 
Matrix: Solid 
Sample Number: 98364124 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analj ' tes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04,0 
7439921 

Selenium by AA 
200.9 
ILM04.0 

,7782492 

Thallium by A A 
200.9 
ILM04.0 
7440280 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 

, RAS 

2.76 mg/kg 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Selenium 

RAS 

0,40 mg/kg 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Thallium 

AU MERCURY tests 
245.5 

- 245.5 
7439976 

Mercury, Cold Vapor, Manual, Sediments 
Deteimination of Mercury in Sediments by 
Mercury 

Metals, ICP-SAS 
200.7-M 
ILM04,0 
7440360 

7429905 
7440382 

7440393 

7440417 

7440439 
7440702 

7440473 
7440484 

7440508 
7439896 
7439954 
7439965 
7440020 
7440097 

7440224 

7440235 

0,40 

0.932 

mgAtg 

mg/kg 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3,0 

Antimony 

Aluminum 
Arsenic 
Barium 

Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 

Copper 

Iron 
Magnesium 
Manganese 
Nickel 

Potassium 

SUver 
Sodium 

' 0225 

21500 
33.9 
94.8 

0.882 
0.20 

5980 
38.1 

17.6 

73.8 
51900 

5700 
877 
19.4 
437 

0.40 

362 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mgA<;g 

mg/kg 

mgAtg 
mg/kg 

mgAcg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mgAig 

UJ 

UJ 

N • 

R 

U 

UJ 

;::;9836412IiReg?samplev; : 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

145 mg/kg 
88.0 mg/kg 

0226 
98364124 Reg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98 BB DC02 SD - MS 

Collected: 9/ 2/98 
Matrix: Solid 
Sample Number: 98364125 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7439921 Lead 4.57 mgAtg 

Parameter : Selenium by AA, RAS 
Method : 200,9 Graphite Fumace Atomic Absorption Spectroscopy. EMSL-CIN 
Prep Method: 1LM04,0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 Thallium 0,40 mg/kg 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 5.61 mg/kg 

Metals, ICP-SAS 
200.7-M 
1LM04.0 

7440360 

7429905 

7440382 

7440393 

7440417 

7440439 

7440702 
7440473 

7440484 

7440508 

7439896 

7439954 

7439965 

7440020 

7440097 

7440224 

7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry, 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

Spectrometry, 

16600 
55.5 
98.4 
0.792 
0.20 
3750 
35.6 
27.8 
64.9 
43300 
2830 
1230 
23.7 
322 
0.40 
143 

CLPILM3,0 

mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg'kg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mgfkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/ke 

UJ 

UJ 

N 

R 

U 

UJ 

0227 
;5?v§8364125;;Reg^s^ 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

97.5 
66.3 

mg/kg 
mg/kg 

0228 
98364125 Reg sample 
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Project C o d e : 
Project N a m e : 
Project Officer: 
Account C o d e : 
Stat ion Descr ip t ion: 

TEC-723A 
BLACK BUTTE MINE 
M A R K ADER 
98T10PFAX1 OZZLAOO 

Collected: 
M a t r i x : Solid 
Sample N u m b e r : 98364125 
Type : Duplicate 

Resu l t Uni ts Qlfr 

MET 
Parameter : Lead by AA, RAS 
Method : 200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7439921 Lead 4.24 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CTN 
Prep Method: ILM04.0 
Analvtes : 7782492 Selenium 0.40 mg/kg 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectioscopy, EMSL-CIN 
1LM04.0 
7440280 Thallium 0.40 mg/kg 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 5.05 mg/kg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200.7-M 
ILM04.0 
7440360' 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Antimony 
Aluminum 

Arsenic 
Barium 
BeryUium 
Cadmium 
Calcium 

v^uruiriiuiii 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

Spectrometry, 

16300 
53.5 
94.2 
0.773 
0.20 
3410 

27.5 
66.7 
42200 
2490 
1220 
24.2 
259 
0.40 
120 

CLP 1LM3,0 

mg/kg 
mg/kg 
mg/kg 
mgAig 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg,/kg 
mgAcg 

UJ 

UJ 

N 

R 

U 

UJ 

0229 
;jr;s:983;64125|DupliM^ 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

90.4 
66.4 

mg/kg 
mg/kg 

0230 
98364125Diiplicate 
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Projec t Code: 

Projec t N a m e : 

Pro jec tOff icer 
Account Code : 

TEC- 723 A 

BLACK BUTTE MINE 
: M A R K ADER 

98T1 OPFAXIOZZLAOO 
Station Descr ipt ion: 

M E T 

Parameter 
Method 
Prep Method 

Analytes 

Parameter 
Method 
Prep Method 

Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 

Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA 
200,9 
ILM04,0 
7439921 

Selenium by 
200,9 
ILM04.0 
7782492 

Thallium by 
200,9 
ILM04.0 
7440280 

RAS 
Graphite Fumace Atomic Absorption 

Lead 

AA, RAS 
Graphite Fumace Atomic Absorption 

Selenium 

AA, RAS 
Graphite Fumace Atomic Absorption 

Thallium 

AU MERCURY tests 
245,5 
245.5 
7439976 

Collected 

Matrix: 
Sample N u m b e r : 

T y p e : 

Resu l t 

Spectroscopy, 

77 

Spectroscopy, 

72 

Spectroscopy, 

59 

Mercury, Cold Vapor, Manual, Sediments 
Determination of Mercury in Sediments by 
Mercury 

Metals, ICP-SAS 
: 200.7-M 
: ILM04,0 
: 7429905 

7440702 

7439896 
7439954 
7440097 
7440235 

7440360 

7440382 

7440393 

7440417 

7440439 

7440473 
7440484 
7440508 

7439965 
7440020 
7440224 

177 

Solid 
98364125 
Matrix Spike 

Uni ts Qlfr 

EMSL-CIN 

%Rec 

EMSL-CIN 

%Rec 

EMSL-CIN 

Inductively Coupled Pla.sma-Atomic Emission Spectrometry, 

Aluminum 
Calcium 
Iron 
Magnesium 
Potassium 
Sodium 

Antimony 
Arsenic 

Barium 

Beryllium 
Cadmium 

Chromium 
Cobalt 
Copper 
Manganese 
Nickel 
Silver 

0231 

19 

98 
94 

102 

95 

103 
96 
103 
117 
98 
92 

%Rec 

%Rec 

CLPILM3,0 

NA 
NA 
"NA 
NA 
NA . 
NA 

%Rec 

%Rec 
%Rec 

%Rec 

%Rec 

%Rec 
%Rec 
%Rec 

. %Rec 
%Rec 
%Rec 

98364125 Matrix Spike 
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Result Units Qlfr 

Analytes : 7440622 ' Vanadium 

7440666 Zinc 

105 

99 

%Rec 

%Rec 

0232 98364125^Matrhit Spike 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1OPFAX10ZZLAOO 

CoUected: 
Matrix: 
Sample Number: 
Type: 

Solid 
98364125 
Matrix Spike Dupl 

ResuU Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7439921 Lead 81 %Rec 

Parameter : Selenium by AA, RAS 
Method : 200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 72 %Rec 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by A A, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CFN 
ILM04,0 
7440280 ThaUium . 58 %Rec 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
7439976 - Mercury 156 %Rec 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analj'tes 

200,7-M 
ILM04.0 
7429905 
7440702 
7439896 
7439954 
7440097 
7440235 
7440360 
'7,1 A n - i a 

7440393 

7440417 

7440439 

7440473 

7440484 

7440508 

7439965 

7440020 

7440224 

Inductively Coupled Pla-sma-Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Calcium 
Iron 
Magnesium 
Potassium 
Sodium 
Antimony 
A T-CA'TllQ 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Manganese 
Nickel 
Silver 

12 

95 
95 

103 
96 

104 
95 
100 

88 

99 
91 

%Rec 

%Rec 

%Rec 
VoRec 
%Rec 

%Rec 
%Rec 
%Rec 

%Rec 
%Rec 

%Rec 

::;.;;;?^836j4125;;f 

NA 
NA 
NA 
NA 
NA 
NA 

0 9 Q q t- o o 
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Result Units Qlfr 

Analj'tes : 7440622 Vanadium 
7440666 Zinc 

108 
103 

%Rec 
%Rec 

0234 
98364125 Matrix spike Du 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T! OPFAXIOZZLAOO 
98 BB DC 03 SD 

Collected: 9/2/98 
Matrix: Solid 
Sample Number: 98364126 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Leadby AA, RAS 
200,9 
1LM04,0 
7439921 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 3.14 mg/kg 

Selenium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0,40 mg/kg 

Thallium by A A, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 Thallium 0,40 mg/kg 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 48.0 mg/kg 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
n A Af\4n-r 

7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
C^K r>r\vn i i t » n 

Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

0 

mic Emission Spectrometry, 

9 Q ^ 
t - >J U' 

15100 

63.9 
104 

0.948 
0.20 
3990 
47,2 

25.0 

65.1 
61100 

2620 

1260 
27.1 

339 
0,40 
188 

CLP1LM3.0 

mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 

mgAcg 
mg/kg 

mgAcg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

:̂;;;f83«p26iReg;s 

UJ 

UJ 

R 

U 

UJ 
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ResuU Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

135 
83.6 

mg/kg 
mgAcg 

0236 98364126 RegSample 



2/ 4/99 

8:30:20 

Manchester Environmental Laboratory' 
Combined Final Report for Project TEC-723 A 

Page 45 

Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX1 OZZLAOO 
98 BB DC 04 SD 

CoUected: 9/2/98 
Matrix: Solid 
Sample Number: 98364127 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter •• 
IVlethod 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 
7439921 

Graphite Fiiraace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 3.17 mg/1^ 

Selenium by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
rLM04,0 
7782492 Selenium 0,40 mg./kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CFN 
ILM04.0 
7440280 Thallium 0,40 mg/kg 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 1.22 mgAcg 

Metals, ICP-SAS 
200,7-M. 
1LM04,0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry, 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
C 11 r c EP 2 51 m 

Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

Spectrometry, 

17300 
66.7 

115 
0.802 
0,20 
4630 

38.7 

21.5 

66.2 

42900 
3700 

1190 
21.2 

313 
0,40 

180 

CLPILM3,0 

mg/kg 
mg/kg 
mgAcg 

mg/kg 
mg,/kg 
mg/kg 

mgAcg 

mg/kg 
mg/kg 
mg/kg 
mgAcg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

UJ 

UJ 

N 

R 

U 

UJ 

0237 
98364! 27;iKeg sa mple; 
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Result Units Qlfr 

Analj'tes : 7440622 Vanadium 
7440666 Zinc 

98.9 
69.6 

mg/kg 
mgAcg 

0238 98364127::Reg;safh pie 
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Projec t Code : 
Projec t N a m e : 
Pro jec t Officer 
Account Code : 

rBC-723A 

BLACK BUTTE MINE 
: M A R K ADER 

98T1 OPFAXl OZZLAOO 
Station Descr ip t ion: 98 BB DC 05 SD 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200,9 ' 
ILM04,0 
7439921 

Selenium by AA 
200.9 
1LM04.0 
7782492 

Thallium by AA 
200.9 
ILM04,0 
7440280 

Graphite Furnace Atomic 

Lead 

, RAS 
Graphite Fumace Atomic 

Selenium 

RAS ' 
Graphite Fumace Atomic 

Thallium 

All MERCURY tests 
245.5 
245.5 
7439976 

Col lected: 
M a t r i x : 
S a m p l e N u m 
T y p e : 

Resu l t 

be r : 

9/ 2/98 
Solid 
98364128 
Reg sample 

Uni ts 

Absorption Spectroscopy, EMSL-CIN 

3.27 mg/kg 

Absorption Spectroscopy, EMSL-CIN 

0.40 mg/kg 

-

Absorption Spectroscopy, EMSL-CIN 

0.40 

Merciuy, Cold Vapor, Manual, Sediments 
Determination of Mercury in Sediments by 
Mercury 

Metals, ICP-SAS 
200.7-M 
1LM04,0 
7440360 

7429905 

7440382 

7440393 
7440417 

7440439 
7440702 

7440473 
7440484 

7440508 
7439896 

7439954 
7439965 
7440020 

7440097 
7440224 

7440235 

Inductively Coupled Plasma-Atomic 

Antimony 
Aluminum 

Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 

Copper 
Iron 

Magnesium 
Manganese 
Nickel 

Potassium 

Silver 

Sodium 

02, 

1.41 

Emission Spectrometry, 

20200 

79.5 
113 
0.850 
0.20 

4600 
45.4 
20.6 
71.7 
47900 

3820 
1160 
23.5 

410 
0.40 

211 

39 

^ 
mg/kg 

mg/kg 

CLPILM3,0 

mg/kg 

mgAcg 

mg/kg 

mg/kg 
m&kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mgAcg 

Qlfr 

UJ . 

UJ 

N 

R 

U 

UJ 

98364128iRepiainple: Ix;:; 
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ResuU Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

114 
72.6 

mg/kg 
mg/kg 

0240 
58364128 Reg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI OPFAX lOZZLAOO 
98BBM.A01SD 

Collected: 9/3/98 
Matrix: Solid 
Sample Number: 98364129 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method: 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0,40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 Thallium 0.40 mgAcg 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 21.0 mg/kg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200.7-M Inductively Coupled Plasma-Atomic Emission 
ILM04,0 
7440360 Antimony 
7429905 Aluminum 
7440382 Arsenic 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439921 Lead 
7439954 Magnesium 
7439965 Manganese 
7440020 Nickel 
7440097 Potassium 
7440224 Silver 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

UJ 

UJ 

N 

Spectrometry, 

84000 

50.8 

114 
10.8 

0,86 
2210 

88.8 
325 
967 
41900 
25.9 
593 
8320 

168 

380 

0.40 
39.6 
119 
297 

CLP1LM3.0 

1 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 1 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

R 

UJ 

UJ 

9 S 3 6 4 m > ^ m ^ m i M 

0241 
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Projec t Code : 
Pro jec t N a m e : 
P ro jec t Officer: 
Account Code : 
Stat ion Descr ip t ion: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98 BB MTOISS 

CoUected: 9/ 3/98 
M a t r i x : Solid 
Sample N u m b e r : 98364130 
Tj 'pe: Reg sample 

Resul t Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
IVlethod 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analj ' tes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 4.98 mg/kg 

Selenium by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0,40 mg/kg 

Thallium by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 Thallium 0,40 m&'kg 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Detennination of Mercury in Sediments by 
7439976 Mercury 0.383 mg/kg 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 

7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Antimony 
Aluminum 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 

Manganese 
Nickel 
Potassium 
Silver 

Sodium 

Spectrometry, 

8000 
52.0 
39.7 

1.14 
0.20 
668 
22.4 
20.6 
48.3 
76100 
198 
329 

1L8 
130 
0.40 

20.2 

CLP ILM3.0 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
m&'kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mgAcg 
mgAcg 
mg/kg 
mg/kg 

mg/kg 

UJ 

UJ 

R 

U 

UJ 

0242 98364130 Regisample 
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Resu l t Uni ts Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

219 
112 

mg/kg 
mg/kg 

0243 
98364130 Reg sample 
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Project Code; 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 

BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MT02SS 

CoUected: 9/3/98 
Matrix: Solid 
Sample Number: 98364131 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
1LM04.0 
7439921 

Graphite Furnace .Atomic Absorption SpecUoscopy, EMSL-CIN 

Lead 9.47 mg/kg 

Parameter : Selenium by A A, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: 1LM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by AA 
200.9 
1LM04,0 
7440280 

RAS 
Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Thallium 

All MERCURY tests 
245.5 
245.5 
7439976 

Mercury, Cold Vapor, Manual, Sediments 
Detennination of Mercury 
Mercury 

Metals, ICP-SAS 
200.7-M 
ILM04,0 
7440360 

7429905 

7440382 
7440393 
7440417 
7440439 
7440702 

7440473 
7440484 

7440508 
7439896 
7439954 
7439965 
7440020 
7440097 

7440224 

7440235 

in Sediments by 

0,40 

11.8 

Inductively Coupled Plasma-Atomic Emission Spectrometry, 

Antimony 
Aluminum 

Arsenic 
Barium 
BeryUium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 
Iron 

Magnesium 
Manganese 
Nickel 
Potassium 

SUver 
Sodium 

02 44 

17000 

52.9 
43.4 
0.896 
0.28 
1650 
28.5 
17.2 

47.9 
41400 
429 
446 
13.2 
205 

0.40 

52.9 

mg/kg 

mg/kg 

CLP 1LM3.0 

mgAcg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mgAcg 
mg/kg 

mg/kg 

98364131 Regsi 

UJ 

UJ 

R 

UJ 

UJ 
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Resu l t Uni ts . ^ I f r . 

Analytes : 7440622 Vanadium 
7440666 Zinc 

115 
95.2 

mg/kg 
mgAcg 

0245 98364:I3ai|Keg:sample:";^ 
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Pro jec t C o d e : 
Project N a m e : 
Project Officer 
Account C o d e : 

1LC-723A 
BLACK BUTTE MINE 

: M A R K ADER 
98T10PFAX10ZZLA00 

Stat ion Descr ip t ion : 98 BB MT03SS 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 

Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphite Furnace Atomic Absorpiior 
ILM04.0 
7439921 Lead 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorptioi 
ILM04,0 
7782492 Selenium 

Tliallium by AA, RAS 

CoU ected: 9/ 3/98 

M a t r i x : Solid 
Sample N u m b e r : 98364132 

Typ e: Reg sample 

Resul t Uni ts 

Specn-oscopy, EMSL-CIN 

7.24 mg/kg 

Specu-oscopy, EMSL-CIN 

0,40 m&'kg 

200.9 Graphite Fumace Atomic Absorption Specuoscopy, EMSL-CIN 
1LM04.0 
7440280 Thallium 

AU MERCURY tests 
245.5 Mercury, Cold Vapor Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
7439976 Mercury 

Metals. ICP-SAS 

0,40 mg/kg 

2.62 mg/kg 

200.7-M Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3,0 
ILM04,0 
7429905 Aluminum 
7440360 Antimony 

7440382 Arsenic 

7440393 Barium 
7440417 BeryUium 
7440439 . Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 

7439954 Magnesium 

7439965 Manganese 
7440020 Nickel 
7440097 Potassium 

7440224 Silver 
7440235 Sodium 

024 0 

70000 mg/kg 
6.5 mg/kg 
269 mg/kg 

10.2 mgAcg 
1.13 mg/kg 
0.20 mg/kg 
427 mg/kg 
95.6 mg/kg 
16.3 mg/kg 
97.9 mgAcg 
57600 mg/kg 
415 mg/kg 

630 tng/kg 

35.3 mg/kg 
75 mg/kg 

0.40 mg/kg 

143 mg/kg 

Qlfr 

UJ 

UJ 

UJ 

u 

UJ 

• 983«4132^Regsaiiiple" 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

115 
53.9 

mg/kg 
mgAcg 

^ 0 2 4 7 

;;:i;983e4131;R^;iSflmple;^ 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98 BB MT04SS 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364133 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analvtes 

Lead by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 
7439921 Lead 7.96 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace .Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0,40 mgAcg 

Parameter 
.Method 
Prep Method: ILM04.0 
Analvtes : 7440280 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

ThaUium 0.40 

Parameter 
Method 
Prep Method 
Anah'tes 

Parameter 
Method 
Prep Method 
Analj'tes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercurv 3.44 

mg/kg 

mg/kg 

Metals, ICP-SAS 
200,7-M 
ILM04,0 . 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Antuuony 
Arsenic 
Barium 
BeryUium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

Spectrometry, 

61700 
13 
348 
14.6 
1.08 
0.20 
278 
79.2 
12.4 
96.4 
59700 
214 
265 
35.4 
81 
0.40 
119 

• --.ooa 

CLP ILM3.0 

mg/kg 
mg/kg 
mgAcg 
mgAcg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mgAcg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 

UJ 

UJ 

UJ 

U 

0248 

UJ 

98364133^Regsaiii pie 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

117 
35.5 

mgAcg 
mg/kg 

0249 
98364133 Regsample 
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Project Code: 
Project Name: 
Project Officer: 
Accoun t Code : 
Sta t ion Descr ip t ion: 

TEC-723A 
BLACK BUTTE MINE 

M A R K ADER 
98TI OPFAXl OZZLAOO 
9 8 B B M T 0 5 S S 

CoUected: 9/ 3/98 

M a t r i x : Solid 

Sample N u m b e r : 98364134 

T y p e : Reg sample 

Resul t Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
IVlethod 
Prep Method 
Analy tes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
ILM04.0 

7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 5.13 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Specuoscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 0.40 mg/kg 

All MERCURY tests 
245.5 Mercury, Cold Vapor, ManuaL Sediments 
245.5 Detennination of Mercury in Sedunents by 
7439976 Mercury 5.99 mgAcg 

Metals, ICP-SAS 
200,7-M 
1LM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 

7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

Spectrometry 

28700 
109 
21.7 
0.744 

0.20 

2060 

49.1 
24.0 
69.9 
41100 
914 
800 
20.1 
205 
0,40 

92.9 

CLP ILM3,0 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
rag/leg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

m&Lg 

mg/kg 

UJ 

UJ 

U 

UJ 

0250 
98364134'Risgsatriple 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

93.3 
52.2 

mgAcg 
mgAcg 

0251 

98364Kl4|F^isajrtplej 
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Project Code: 
Pro jec t N a m e : 
Pro jec t Officer: 
Account Code : 
Stat ion Descr ip t ion: 

TEC-723A 
BLACK BUTTE MINE 
MARK A D E R 

98T1 OPFAX I OZZLAOO 
98 B B MT06SS 

Collected: 9/ 3/98 
M a t r i x : Solid 

Sample N u m b e r : 98364135 
Type : Reg sample 

Resul t Uni ts Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analj ' tes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200,9 
ILM04,0 
7439921 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 9.59 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0,40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 0.40 mg/kg 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Detemiination of Mercury in Sediments by 
7439976 Mercurv 1.12 

UJ 

UJ 

mg/kg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200,7-M 
ILM04,0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 

Nickel 
Potassium 
Silver 
Sodium 

Spectrometry, 

70700 
382 
23.9 
0.919 
0.20 

378 

86.5 
8.77 
109 
45400 
257 
307 

24.2 
70 
0,40 
158 

CLP iLM3,0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mgAcg 
mg/kg 
mg/kg 
mg/kg 

R 

U 

U 
UJ 

0252 
98364135^ Reg sample 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

120 
36.4 

mgAcg 
mgAcg 

0253 
98364135 Reg sample 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
9 8T1 OPFAX lOZZLAOO 

Collected: 
Matrix: Solid 
Sample Number: 98364135 
Type: Duplicate 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Detemiination of Mercury in Sediments by 
7439976 Mercury 1.22 mg/kg 

0254 
98364135: Duplicate 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX lOZZLAOO 

Collected: 
Matrix: Solid 
Sample Number: 98364135 
Type: Matrix Spike 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245,5 Mercury;, Cold Vapor, Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
743.9976 Mercury 92,3 %Rec 

0255 98364135 Matrix Spike 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: 98364135 
Type: Matrix Spike Dupl 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 101 %Rec 

0256 98364I35!Matrix SpikeiDu 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI OPFAX lOZZLAOO 
98BBMT01SB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364136 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analjrtes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by ,AA, RAS 
200.9 Graphite Fumace .Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 
7439921 Lead 4.11 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace .Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 0,40 mg/kg 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
7439976 Mercury 0.11 mg/kg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200,7-M 
1LM04.0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

UJ 

UJ 

Spectrometry, CLP ILM3,0 

6840 
56.7 
16.9 
1.07 
0.20 
639 
12.0 
17.7 
49.7 
60100 
156 
227 
9.21 
110 
0.40 
19.4 

• • _ -

mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/lcg 
mgAcg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/'kg 
mgAcg 

R 

U 

UJ 

s;i983^136jReg#ample;-

0257 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

173 
99.5 

mgAcg 
mgA^ 

0258 98364136 Reg sani pie 
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Project Code: 
Project Name: 
Project Officer; 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXIOZZLAOO 
98 BB MT02SB 

CoUected: 9/3/98 
Matrix: Solid 
Sample Number: 98364137 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Lead by /NA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7439921 Lead 11.3 mg/kg 

Parameter : Selenium by AA, RAS 
Method : 200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
Prep Method: ILM04.0 
Analytes : 7782492 Selenium 0.40 mg/kg 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CTN 
ILM04,0 
7440280 Thallium 0.40 m&kg 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determuiation of Mercury in Sediments by 
7439976 Mercury 148 mg/kg 

Metals, ICP-SAS 
200.7-M 
1LM04,0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

UJ 

UJ 

Spectrometry, 

15800 
9.0 

239 
9.26 
0.997 
0.20 
249 
52.6 
13.6 

51.5 

72800 

150 
395 
26.3 
70 

0.40 

18.5 

C-LPILM3.0 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/lcg 
mg/kg 
mg/kg 
mg/"Kg 

mg/kg 
mgAcg 

mg/kg 

mgAcg 
mg/lcg 
mg/kg 

mg/kg 

m&'kg 
mg-'kg 

UJ 

U 

U 

UJ 
U 

0259 
983641?7flegssampje; 
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Result Units _Q1|L 

Analytes : 7440622 Vanadium 
7440666 Zinc 

109 
44.7 

mg/kg 
mg/kg 

" 98364137 Reg'sainpIS 

0260 
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Project Code: 
Project Name: 
Project Officer: 
Account Code; 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98BBMT03SB 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364138 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method: 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 
7782492 Selenium 0,40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
rLM04,0 
7440280 ThaUium 0.40 mg./kg 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 5.44 mg/kg 

Parameter ; Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200.7-M Inductively Coupled Plasma-Atomic Emission 
ILM04.0 
7440360 Antimony 
7429905 Aluminum 
7440382 Arsenic 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439921 Lead 
7439954 Magnesium 
7439965 Manganese 
7440020 Nickel 
7440097 Potassium 
7440224 Silver 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

Spectiometry, 

74800 

356 
10.9 
1.10 

0.20 
636 
114 
20.6 
120 
67400 

11.0 

470 

635 
45.4 

100 
0.40 

171 
130 
70.3 

CLPILM3. 

mg/kg 

mg/kg 
mgAcg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mgAcg 

m&'kg 
mgAcg 
mg/kg 

mg/kg 

UJ 

UJ 

R 

u 

UJ 

0 
I983e4l38jReg;samp)e 
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Project Code: 
Pro jec t N a m e : 
Pro jec t Officer: 
Accoun t Code : 
Sta t ion Descr ip t ion: 

TEC-723A 

BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 
98 BB MT04SB 

CoUected: 9/ 3/98 
M a t r i x : Solid 
Sample N u m b e r : 98364139 
T y p e : Reg sample 

Resul t Uni ts Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analy tes 

Lead by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 7.44 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 
7782492 Selenium 0.40 mg/kg 

ThaUium by A A. RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 
7440280 Thallium 0.40 mgAcg 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 3.66 mg/kg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200.7-M 
ILM04,0 
7440360 
7429905 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3,0 

Antimony 
Aluminum 

Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 

SUver 

Sodium 

64400 
338 

17.3 
1.11 

0,20 
269 

79.5 
10.7 
93.8 
54000 
173 
218 
29.1 
84 

0.40 

122 

mg/kg 
mg/kg 

mg/kg 

mgAcg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

UJ 

UJ 

R 

u 

UJ 

0262 98364139 Regisample 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

113 
33.3 

mg/kg 
mgAcg 

0263 ;:S9836413M'*S jsample c 
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Pro jec t Code : 
Projec t N a m e : 
Pro jec t Officer: 
Account Code : 
Sta t ion Descr ip t ion : 

TEC-723A 
BLACK BUTTE MINE 

MARK ADER 
98T1 OPFAX lOZZLAOO 
98 BB MT05SB 

Collected: 9 /3 /98 

M a t r i x : Solid 

Sample N u m b e r : 98364140 
T y p e : Reg sample 

Resul t Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
1LM04,0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 7.30 mg/kg 

Selenium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0.40 mgAcg 

Thallium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 Thallium 0,40 m&'kg 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
7439976 Mercury 2.04 mg/kg 

Metals. ICP-SAS 
200.7-M 
ILM04,0 • 
7440360 
7429905 
7440382 
7440393 
7440417 

7440439 
7440702 

7440473• 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Antimony 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
SUver 
Sodium 

UJ 

UJ 

Spectrometry, 

81400 
143 
10.2 
1.17 

0.20 
948 
135 
34.4 
118 
71500 

967 
1920 
47.5 
70 
0.40 
208 

CLP ILM3.0 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

R 

U 

U 
UJ 

0264 
98364140 Reg sample 
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Resu l t Uni ts Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

127 

99.1 

mg/kg 
mgAcg 

0265 
98364140 Reg sample 



2/ 4/99 

8:30:20 

Manchester Environmental Laboratory 
Combined Final Report for Project TEC-723A 

Page 74 

Project Code: 
Project N a m e : 
Project Officer: 
Account C o d e : 
Station Descr ip t ion : 

TEC-723 A 
BLACK BUTTE MINE 
M / S L R K A D E R 

98T10PFAX1 OZZLAOO 
98 B B MT06SB 

Collected: 9/ 3/98 
M a t r i x : Solid 
Sample N u m b e r : 98364141 
T y p e : Reg sample 

Resul t Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
IVlethod 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 
1LM04,0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 12.1 mg/kg 

Selenium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0,40 ing/kg 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7440280 Thallium 0,40 m&kg 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sedunents 
245,5 Determination of Mercury in Sediments by 
7439976 Mercury 1.18 mgAcg 

Metals, ICP-SAS 
200,7-M 
ILM04,0 
7429905 
7440360 

7440382 

7440393 
7440417 

7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 

7440235 

Inductively Coupled Plasma-Atomic Emission SpectromeUy 

Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 

Sodium 

UJ 

UJ 

SpectromeUy, 

78000 
11 

330 
68.0 
1.02 
0,20 
157 

84.7 
5.80 
109 
42800 
121 
183 
20.9 
70 

0,40 

163 

CLP ILM3.0 

mgAcg 
mg/kg 

mg/kg 
mg/1^ 

mg/l^ 
m&'kg 
mgAcg 

mg/kg 
mgAcg 
mgAcg 
mgAcg 
mg/kg 
mg/kg 
mgAcg 

mg/kg 

mg/kg 

mg/kg 

UJ 

U 

U 

UJ 

0266 98364141 Reg sain pie 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

128 
35.0 

mgAcg 
mg/kg 

•̂  0 2 6 7 

98364141 Regsa 
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Pro jec t Code : 
Projec t N a m e : 
Pro jec t Officer: 
Account Code : 
Stat ion Descr ip t ion: 

TEC-723A 
BLACK BUTTE MINE 

M A R K ADER 
98T1 OPF.AXl OZZLAOO 
98 BB MKOl SS 

Collected: 9 /2 /98 

M a t r i x ; Solid 

Sample N u m b e r : 98364142 

T y p e : Reg sample 

Resul t Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analj ' tes 

Parameter 
Method 
Prep IVlethod 
Analytes 

Parameter 
Method 
Prep Method 
Anal \1es 

Lead by AA, RAS 
200.9 
1LM04,0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 17.6 mg/kg 

Selenium by AA. RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 1.4 mg/kg 

Thallium by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7440280 Thallium 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 2550 mg/kg 

Metals, ICP-SAS 
200.7-M 
ILM04,0 
7429905 
7440360 
7440382 
7440393 
7440417 

7440439 
7440702 

7440473 

7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

Spectrometry, 

18400 
16 
270 
21.1 
0.42 
0.20 

4250 
51.8 

15.5 
122 
51000 
2370 
635 
36.7 
74 
0.40 

109 

...;:.v.::OB-

CLPILM3.0 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 

R 

UJ 

U 

UJ 

0268 
98364142 Regsample 
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ResuU Uni ts Qlfr 

Analytes : 7440622 Vanadium 

7440666 Zinc 
85.3 

926 

mg/kg 
mgAcg 

0269 •;;;i^:?!8364:1.42jR€^|Sijinp 
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Project Code: 
Pro jec t N a m e : 
Pro jec t Officer: 
Account C o d e ; 
Stat ion Descr ip t ion : 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI OPFAX I OZZLAOO 
98 BB MK02 SS 

CoUected: 9/ 2/98 
M a t r i x : Solid 
Sample N u m b e r : 98364143 
T y p e : Reg sample 

Resu l t Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analj^es 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analvtes 

Lead by AA, RAS 
200.9 
1LM04,0 
7439921 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 17.2 mgAcg 

Selenium by AA, RAS 
200,9 Graphite Fumace Atomic Absoiption Spectroscopy, EMSL-CIN" 
ILM04,0 
7782492 Selenium 0,40 • mgAcg 

Thallium by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThaUium 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 1800 mg/kg 

Metals, ICP-SAS 
200.7-M 
ILM04,0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 

7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP 1LM3,0 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 

Iron 

Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

UJ 

R 

3420 
25,6 
145 
10.3 
0.594 
0.37 

2390 
44.3 
24.5 
137 

54400 

1200 
1190 
34.5 
70 
0.40 
25.9 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mgAcg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 

UJ 

U 
UJ 

0270 
! 98364143! Reg; sample-
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Result Units Qlfr 

Analvtes 7440622 

7440666 
Vanadium 
Zinc 

92.7 
1170 

mgAcg 
mg/kg 

0271 98364143 Regsample 
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Projec t C o d e : 
Pro jec t N a m e : 
Projec t Officer: 
Account C o d e : 
Stat ion Descr ip t ion : 

TEC-723A 
BLACK BUTTE MINE 
M A R K ADER 
9 8TI OPFAX I OZZLAOO 

98 BB MK03 SS 

CoUected: 9/ 2/98 
M a t r i x : Solid 
Sample N u m b e r : 98364144 
T y p e : Reg sample 

Resul t Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep IVlethod 
Analytes 

Parameter 
IVlethod 
Prep Method 
Analvtes 

Selenium by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CJN 
iLM04,0 
7782492 Selenium 0,40 mg/kg 

Thallium by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7440280 Thallium 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Detennination of Mercury in Sediments by 
7439976 Mercury 2390 

UJ 

mg/kg 

Metals, ICP-SAS 
200,7-M 
1LM04,0 
7429905 
7440360 
7440382 

7440393 
7440417 

7440439 
7440702 

7440473 
7440484 
7440508 
7439896 
7439921 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 

7440666 

Inductively Coupled Plasma-Atomic Emission 

Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

Vanadium 
Zinc 

R 

Spectrometry, 

9420 
37,1 

153 

22.4 

0.568 

1.92 
1940 

54.0 
23.1 
170 
71300 
57.4 

1050 
1180 
39.5 

70 
0.40 

46.7 

9L8 
2330 

CLP 1LM3.0 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgAcg 

mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
m&kg 
mgAcg 

mg/kg 

mgAcg 
mg/kg 

U 

u 
J 

- 983641443Regsaiiiple 

0272 
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Project Code: 

Project Name: 

Project Officer: 

Account Code: 

Station Description: 

TEC-723A 
BLACK BUTTE MINE 

MARK ADER 
98T1 OPFAXIOZZLAOO 
98 BB MK04 SS 

CoUected: 9/2/98 
Matrix: Solid 

Sample Number: 98364145 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 

Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, 
200.9 
ILM04.0 
7439921 

Selenium by 
200.9 
ILM04.0 
7782492 

ThaUium by 
200,9 
ILM04.0 
7440280 

RAS 

AA 

AA 

Graphite Furnace Atomic Absorption Spectroscopy. EMSL-CTN 

I ,e.ad 

, RAS 

18.6 mg/kg 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Selenium 

.RAS 

0.67 mgAcg 

Graphite Ftimace Atomic Absorption Spectroscopy, EMSL-CIN 

Thallium 

All MERCURY tests 
245,5 
245,5 
7439976 

Mercury, Cold Vapor. Manual, Sediments 
Determination of Mercury in Sediments by 
Mercury 

Metals, ICP-SAS 
200,7-M 
ILM04,0 
7429905 

7440360 
7440382 

7440393 
7440417 
7440439 
7440702 
7440473 
7440484 

7440508 
7439896 

7439954 
7439965 
7440020 
7440097 
7440224 

7440235 

54300 mgAcg 

Inductively Coupled Plasma-Atomic Emission Spectrometiy, CLP 1LM3,0 

Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium. 

Cobalt 

Copper 
Iron 

Magnesium 
Manganese 
Nickel 

Potassium 
Silver 

Sodium 

0273 

2370 mg/kg 
33.2 m&kg 
952 mg/kg 
3.39 mgAcg 
1.46 mg/kg 
0.20 m&'kg 
35.9 mg/kg 
858 mg/kg 

42.7 mg/kg 

535 mg/kg 

372000 mgAcg 

77.1 mg/kg 
426 mg/kg 
188 mgAcg 

73 mg/kg 
0.40 mg,/kg 
14.1 mg/kg 

J 

R 

UJ 

U 

UJ 

u 
s^i;S85641f5aReg?sainple:;;;::^;::.;.^ 
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ResuU Units Qlfr 

Analytes ; 7440622 Vanadium 
7440666 Zinc 

682 
29.6 

mgAcg 
mgAcg 

0274 
98364145 Reg sample 
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Projec t Code : 
Project N a m e : 
Project Officer; 
Account Code : 
Stat ion Descr ip t ion: 

TEC-723A 
BLACK BUTTE MINE 
M A R K ADER 
98T1 OPFAX lOZZLAOO 
98 BB MK05 SS 

Col lected; 9/ 2/98 
M a t r i x : Solid 
Sample N u m b e r : 98364146 
T y p e : Reg sample 

Resul t Units Qlfr 

MET 
Parameter 
Method 
Prep Method: 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by /VA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7782492 Selenium 0,40 mg/kg 

ThaUium by A A, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7440280 Thallium 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 359 mgAcg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analj^es 

200.7-M Inductively Coupled Plasma-Atomic Emission 
ILM04.0 
7429905 Aluminum 

7440360 Antimony 

7440382 Arsenic 

7440393 Barium 
7440417 BeryUium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439921 Lead 
7439954 Magnesium 
7439965 Manganese 

7440020 Nickel 

7440097 Potassium 
7440224 Silver 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

Spectrometry, 

34900 
20.4 

183 
36.0 
0.673 

0.20 
3610 
62.3 

18.4 

138 
47800 
31.1 
1460 

915 

31.0 

258 

0.40 
804 
88.8 
454 

CLP 1LM3;0 

mg/kg 
mgAcg 

mg/kg 

mg/kg 
mg/kg 
mgAcg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 

mg/kg 
mg/kg 

mg/kg 
rag/kg 
mg/kg 
mg/kg 

UJ 

UJ 

u 

UJ 

0275 SSlSa^^^l^J^g^saitnple.^ 
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Projec t Code : 
Projec t N a m e : 
Pro jec t Officer: 
Account C o d e ; 
Stat ion Descr ip t ion : 

TEC-723A 

BLACK BUTTE MINE 
M A R K ADER 
98T1 OPFAX lOZZLAOO 
98 BB MK06 SS 

Collected: 9/ 2/98 
M a t r i x : Solid 
Sample N u m b e r : 98364147 
Type : Reg sample 

Resul t Uni ts Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analjrtes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CFN 
ILM04,0 
7782492 Selenium 0.40 m&'kg 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 ThalUum 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Detemiination of Mercury in Sediments by 
7439976 Mercury 174 mg/kg 

Metals, ICP-SAS 
200,7-M 
ILM04.0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439921 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission 

Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron . 
Lead 
Magnesium 
Manganese 
Nickel 

Potassium 
Silver 
Sodium 

Vanadium 
Zinc 

Spectrometry, 

36200 
4.5 

114 
82.7 
0.769 
0.20 
2950 
49.3 

12.5 
113 
42800 
57.5 
2210 
483 

23.0 
548 
0,40 
542 
95.9 
276 

CLP 1LM3.0 

mg/kg 
mg/kg 

mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 

mg/kg 

mg/kg 
m&kg 
mg/kg 
mg/kg 
mg/kg 

UJ 

R 

UJ 

UJ 

0276 
98364147 Reg sa m pie 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 
98 BB MKOISB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364148 
Type: Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

• 

Lead by AA, 
200.9 
ILM04,0 
7439921 

Selenium by 
200.9 
1LM04.0 
7782492 

Thallium by 
200.9 
1LM04.0 
7440280 

RAS 

AA 

AA 

Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 9.71 

,RAS 

mg/kg 

Graphite Fumace Atomic Absorption Spectioscopy, EMSL-CIN 

Selenium 0,40 

, RAS 

mg/kg 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Thallium 

All MERCURY tests 
245.5 
245.5 
7439976 

Mercury, Cold Vapor, Manual, Sediments 
Determination of Mercury in Sediments by 
Mercury 397 

Metals, ICP-SAS 
200,7-M 
ILM04,0 

7429905 
7440360 

7440382 
7440393 
7440417 
7440439 
7440702 

7440473 
7440484 

7440508 

7439896 

7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

mg/kg 

Inductively Coupled Plasma-Atomic Emission SpectromeUy, CLP ILM3,0 

Aluminum 29300 

Antimony 17 

Arsenic 173 
Barium 53.4 
Beryllium 0.588 
Cadmium 0.20 
Calcium 4920 

ChrOiniuUi 45.5 
Cobalt 10.8 

Copper 67.5 
Iron 35900 

Magnesium 2160 
Manganese 481 
Nickel 26.4 

Potassium 370 
Silver 0.40 
Sodium 109 

0277 

mg/kg 
m&kg 

mg/kg 
mg/kg 
mg/kg 
mgAcg 

mgAcg 

mg/kg 
mgAcg 

mg/kg 
mgAcg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

UJ 

R 

UJ 

u 

UJ 

;;;;;;9|pe4i48;:RegsamRieS:"::";v^^ 
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ResuU Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

101 
85.3 

mgAcg 
mg/kg 

0278 
98364148;Reg;saImple-
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 
98 BB MK02SB 

Collected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364149 
Type: Reg sample 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
rLM04,0 
7782492 Selenium 0.40 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 Thallium 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 237 mg/kg 

Metals, ICP-SAS 
200,7-M 
ILM04.0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439921 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

Spectrometry 

27000 

7.6 
102 

125 
0.49 
0.21 

3600 
44.5 
9.36 
75.6 

72000 
34.4 

1580 
313 

25.7 

1080 
0.54 
815 

69.4 
244 

CLP ILM3.0 

mg/kg 

mg,/kg 
mg/kg 
mgAcg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 

mg/kg 

mg/kg 

mgAcg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mgAcg 
mg/kg 

UJ 

R 

UJ 

0279 
S83641^?;Reglample; 
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Project Code: 
Pro jec t N a m e : 
Pro jec t Officer: 
Account Code : 
Stat ion Descr ip t ion: 

TEC-723 A 
BLACK BUTTE M I N E 

MARK A D E R 
98T1 OPFAXl OZZLAOO 
98 BB MK03SB 

CoUected: 9/ 3/98 
M a t r i x : Solid 

Sample N u m b e r : 98364150 
Type : Reg sample 

Resul t Uni t s Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
IVlethod 
Prep Method 
Anah ' t e s 

Lead by AA. RAS 
200.9 
1LM04.0 
7439921 

Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 

Lead 8.60 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.30 mgAcg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThaUium 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 91.9 mg/kg 

Metals, ICP-SAS 
200.7-M 
ILM04.0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 

7440702 

7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 

7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 

Sodium 

Spectrometry, 

46800 
14 
132 

20.9 

0.782 
0.20 

5430 

77.0 
24.9 
126 
53900 
3340 
1280 
41.0 
160 

0.40 

318 

CLP1LM3.0 

mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
m&kg 

mg/kg 

UJ 

R 

UJ 

u 

UJ 

0280 
98364150 Reg sample 
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Result Units _Qlfr. 

Analytes 7440622 
7440666 

Vanadium 
Zinc 

121 
139 

mgAcg 
mg/kg 

983641503RegiaihpIe:;;:: 

0281 
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Pro jec t Code : 

Project N a m e : 

Projec t Officer: 

Account C o d e : 

Stat ion Descr ip t ion : 

TEC-723A 
BLACK B U I T E MINE 
MARK ADER. 

9 8T1 OPFAX I OZZLAOO 

98 BB MK04SB - MS 

CoUected: 9/ 3/98 
Matrix: Solid 
Sample Number: 98364151 
Type: Reg sample 

Resul t Uni ts Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep IVlethod 
Analytes 

Parameter 
Method 
Prep Method 
Analj ' tes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.40 m&'kg UJ 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7440280 Thallium R 

All MERCURY tests 
245,5 Mercury, Cold Vapior, Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
7439976 Mercury 264 mg/kg 

Metals, ICP-SAS 
200,7-M Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3,0 
ILM04,0 
7429905 Aluminum 

7440360 Antimony 15 mg/kg UJ 
7440382 Arsenic 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439921 Lead 
7439954 Magnesium 

7439965 Manganese 
7440020 Nickel 

7440097 Potassium 
7440224 SUver 0.40 mg/kg UJ 
7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

41300 

15 

135 
62.0 
0.842 

0.20 
2540 
57.9 
18.1 
153 
54900 
51.7 

1990 
675 
32.7 

337 
0.40 
166 
114 
307 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/k^ 
mg/kg 
mg/kg 

98364151^Reg sample 

0 9,9? 
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Pro jec t Code: 
Projec t N a m e : 
Projec t Officer: 
Account Code : 
Stat ion Descr ipt ion: 

TEC-723A 

BLACK BUTTE MINE 
M A R K ADER 
98T1 OPFAX lOZZLAOO 

Collected: 
M a t r i x : Solid 
Sample N u m b e r : 98364151 
T y p e : Duplicate 

Resu l t Uni t s Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analvtes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CTN 
ILM04,0 
7782492 Selenium 0,40 mg/kg 

Thallium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7440280 Thallium 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Detennination of Mercury in Sediments by 
7439976 Mercury 277 mgAcg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analytes 

200.7-M Inductively Coupled Plasma-Atomic Emission 
1LM04,0 
7429905 Aluminum 
7440360 Antimony 
7440382 Arsenic 
7440393 Barium 
7440417 Beryllium 

7440439 Cadmium 
7440702 Calcium 

7440473 Chromium 
7440484 Cobalt 

7440508 Copper 
7439896 Iron 
7439921 Lead 
7439954 Magnesium 
7439965 Manganese 

7440020 Nickel 
7440097 Potassium 
7440224 Silver 

7440235 Sodium 
7440622 Vanadium 
7440666 Zinc 

Spectrometry, 

38900 
6,8 
140 
74.2 
0.794 
0.33 
2420 
51.8 
16.9 
132 
48000 
52.8 
1780 
628 
28.4 
265 
0.40 
166 
99.6 
277 

CLP1LM3,0 

mg/kg 
mg/'kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

UJ 

UJ 

UJ 

0283 
98364151 Duplicate 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTIE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

Collected: 
Matrix: Solid 
Sample Number: 98364151 
Type: Matrix Spike 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectioscopy, EMSL-CIN 
1LM04,0 
7782492 Selenium 49 %Rec 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 3 %Rec 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
7439976 Mercury 

Metals, ICP-SAS 
200.7-M 
ILM04,0 
7429905 
7440702 
7439896 
7439954 
7440097 
7440235 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439921 
7439965 
7440020 
7440224 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Calcium 
Iron 
Magnesium 
Potassium 
Sodium " 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Nickel 
SUver 
Vanadium 
Zinc 

NA 

Spectrometry 

35 

92 
93 
101 
96 
95 
93 
109 

100 

93 
95 
96 
99 

92 

CLP ILM3,0 

%Rec 
%Rec 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
"/oRec 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

%Rec 

NA 
NA 
NA 
NA 
NA 
NA 

0284 
98364151 ̂ Matrbt Spike 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
M/VRKADER 
98T1 OPFAXl OZZLAOO 

CoUected: 
Matrix: 
Sample Number: 
Type: 

Solid 
98364151 
Matrix Spike Dupl 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 54 %Rec 

Thallium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CTN 
1LM04,0 
7440280 ThaUium 1 %Rec 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determuiation of Mercury in Sediments by 
7439976 Mercury 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analvtes 

200.7-M 
ILM04.0 
7429905 
7440702 
7439896 
7439954 
7440097 
7440235 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439921 
7439965 
7440020 
7440224 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Calcium 
Iron 
Magnesium 
Potassium 
Sodium 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobak 
Copper 
Lead 
Manganese 
Nickel 
Silver 
Vanadium 
Zinc 

NA 

Spectrometry, 

45 

89 
93 
101 
96 
86 
92 

68 

94 

58 
94 

95 

93 
71 

CLP1LM3.0 

%Rec 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

%Rec 
%Rec 
%Rec 
%Rec 

%Rec 
%Rec 

NA 
NA 
NA 
NA 
NA 
NA 

0285 
98364151 Matrix SpikeDu; 
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Projec t C o d e : 
Projec t N a m e : 
Project Officer: 
Account C o d e : 
Stat ion Descr ip t ion : 

TEC-723 A 
BLACK BUTTE MINTE 
M A R K ADER 
98T10PFAX10ZZLA00 
9 8 B B B G 0 1 S S 

CoUected: 9/ 3/98 
M a t r i x : Solid 
Sample N u m b e r : 98364152 
Type : Reg sample 

Resul t Uni ts Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analj ' tes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 5.11 mg/kg 

Selenium by .^A, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7782492 Selenium 0.30 mgAcg 

Thallium by AA. RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 
7440280 ThaUium 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determmation of Mercury in Sediments by 
7439976 Mercury 15.2 mg/kg 

UJ 

R 

Metals, ICP-SAS 
200,7-M 
ILM04,0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 

7440702 

7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP 1LM3.0 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 

20600 
7 7 

68.5 
103 
0.972 
0,20 

1880 
48.4 
21.6 
84.2 
50800 

1510 
1530 
29.4 
305 
0,40 
75.3 

mg/kg 
m&kg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 

mg/kg 

mgAcg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
'mg/kg 
mg/kg 

UJ 

U 

0286 

UJ 

98364152iReg sairipie ^̂  
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

133 
83.8 

mg/kg 
mg/kg 

0287 59p64L5?sReg;samplie:S;:̂ ^ 
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Projec t Code: 
Projec t N a m e : 
Projec t Officer: 
Account Code : 
Stat ion Descr ip t ion: 

TEC-723A 
BLACK BUTTE MINE 
M A R K ADER 
98T1 OPFAXl OZZLAOO 

98 BB BG02SS 

Collected: 9/ 3/98 

M a t r i x : Solid 
S a m p l e N u m b e r : 98364153 

T y p e : Reg sample 

Resul t Uni ts Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Arsenic by A A, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7440382 Arsenic 18.8 mg/kg 

Lead by AA, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 9.74 mgAcg 

Selenium by AA, RAS 
200,9 Graphite Furnace ,Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0.30 mg/kg 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 Thallium 

All MERCUHY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 5.48 mgAcg 

UJ 

R 

Metals, ICP-SAS 
200,7-M 
ILM04.0 
7429905 
7440360 
7440393 
7440417 
7440439 

7440702 

7440473 
7440484 

7440508 
7439896 
7439954 
7439965 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Antimony 
Barium 
BeryUium 
Cadmium 

Calcium 

Chromium 
Cobalt 

Copper 
Iron 
Magnesium 
Manganese 

37900 
4.5 
281 
1.29 
0.23 

6440 
61.4 

34.0 

120 
68600 
1820 
3520 

mg/kg 
mg/kg 
mgAcg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mgAcg 
mg/kg 
mg/kg 
mg/kg 

UJ 

0288 
«83641S3vReg sample 
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Result Units Qlfr 

Analytes 7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

28.9 
1050 
0,40 
71.6 
184 
105 

mg/kg 
mg/kg 
mg/'kg 
mg/kg 
mg/kg 
mg/kg 

UJ 

98364153 Reg sample 

0289 
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Pro jec t Code : 
Pro jec t N a m e : 
Pro jec t Officer: 
Account Code : 
Stat ion Descr ip t ion: 

TEC-723A 
B L A C K BUTTE MINE 
MARK A D E R 
98T1 OPFAXIOZZLAOO 
9 8 B B B G 0 1 S B 

CoUected: 9/ 3/98 
M a t r i x : Solid 
Sample N u m b e r : 98364154 
T y p e : Reg sample 

ResuU Uni ts Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectioscopy, EMSL-CIN 
ILM04,0 
7439921 Lead 4.93 mg/kg 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0,40 mg/kg 

ThaUium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectioscopy, EMSL-CIN 
ILM04.0 

7440280 ThaUium 

AU MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Detennination of Mercury in Sediments by 
7439976 Mercury 11.1 

UJ 

mg/kg 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analy tes 

2007-M 
ILM04,0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440224 
7440235 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 

Potassium 

Silver 

Sodium 

Spectrometry, 

18700 
4.5 
69.4 
100 
0.973 
0.20 
2080 
45.8 
20.8 
79.5 
49000 
1470 
1470 
27.6 
242 
0.40 
68.8 

CLP ILM3.0 

mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
m&kg 
mg/kg 

R 

N 

UJ 

U 

UJ 

02S0 
98364154 Reg sample 
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Resu l t Uni ts Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

130 
84.7 

mgAcg 
mg/kg 

0 2 91 98364154 Regsample 
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Pro jec t C o d e : 
Pro jec t N a m e : 
Pro jec t Officer: 
Account Code : 
Sta t ion Descr ip t ion: 

TEC-723A 
BLACK BUTTE MINE 
M A R K A D E R 
98T1 OPFAX lOZZLAOO 
9 8 B B R S 0 1 WA 

CoUected: 9/ 3/98 
M a t r i x : Liquid-Total 
S a m p l e N u m b e r : 98364155 
T y p e : Reg sample 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor merciuy in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0.20 UgA. 

Parameter : Metals, ICP-SAS 
Method 
Prep Method 
Analy tes 

Parameter 
Method 
Prep Method 
Analj'tes 

200.7-M 
200.8 MOD 
7429905 
7440393 
7440417 
7440439 

7440702 

7440473 
7440484 

7440508 
7439896 
7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Metals, ICP/MS 
200.8 MOD 
200.8 MOD 

7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively Coupled Plasma-Atomic Emission Spectiometry, CLP ILM3.0 

Aluminum 
Barium 
BeryUium 
Cadmium 
Calcium 

Chromium 

Cobak 

Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
ThaUium 

U 

110 
1.3 

1.3 
2.5 
57.4 

29.5 

6.3 

3.8 
200 
62 
6.46 
14 

880 
75 

3.8 
5.0 

ug/L 
UgA. 

UgA. 
u&L 

ug/L 

ug/L 
u&L 

ug/L 
UgAL 
ug/L 
ug/L 
ug/L 
ug/L 
UgAL 
u&L 
ug/L 

U 

U 
U 

U 

U 

u 

u 
u 

0.63 
1.6 
0.25 
1.3 
0.037 
0.63 

ug/L 
ug/L 
Ug/L 
u&L 
ug/L 
u&L 

u 

u 
u 
u 

0292 
98364155'Reg sample 
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Pro jec t Code: 

Projec t N a m e : 

Pro jec t Officer: 

Account Code : 

Stat ion Descr ipt ion: 

TEC-723A 

BLACK BUTTE MINE 
MARK ADER 
98T10PFAX1 OZZLAOO 
98 BB RS02 WA 

Collected: 9 /3 /98 
M a t r i x : Liquid-Total 
S a m p l e N u m b e r : 98364156 
T y p e : Reg sample 

Resu l t Uni ts Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 0,20 ug/L 

Metals, ICP-SAS 
200,7-M 
200,8 MOD 
7429905 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 

7439896 

7439954 
7439965 

7440020 
7440097 

7440235 . 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Magnesium 

Manganese 

Nickel 

Potassium 
Sodium 
Vanadium 
Zinc 

U 

Spectrometry, 

72 
1,3 
1,3 
2.5 
42.9 
18 

6.3 

3.8 
137 

33 
5.4 

15 
880 
84 
3.8 
5.0 

CLPILM3.0 

UgAL 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 

u&L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
u&'L 
ug/L 

U 
U 

u 

u 
u 

U 

U 

u 

Parameter : Metals, ICPAvlS 
Method 
Prep Method 
Analytes 

200,8 MOD 
'200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Antimony 

.Arsen'c 

Lead 

Selenium 

Silver 

Thallium 

0.63 
LO 

0.14 
1.3 

0.037 

0.63 

UgA. 

ug/L 
UgAL 

u&L 

ug/L 

ug/L 

U 

U 
U 

U 

0293 
98364156 Reg samplis 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: MXS980921A 
Type: Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analvtes 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Detemiination of Mercury in Sediments by 
7439976 Mercury 0,10 mg/kg U 

0294 XS980921A Blank 
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Project Code: 
Project Name: 
Project Officer: 
Account Code; 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI OPFAX lOZZLAOO 

Collected: 
Matrix: 
Sample Nurti 
Type: 

iber: 
Solid 
MXS980921A 
Control 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY te.sts 
245.5 Mercury, Cold Vapor. Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 96.5 %Rec 

0295 
|XS?8P?21AJfE^ntrol 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI OPFAX lOZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: MXS980921B 
Type: Blank 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determmation of Mercury in Sediments by 
7439976 Mercury 0.10 mgAcg U 

0296 XS980921B Blank 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T] OPFAXIOZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: MXS9809: 
Tj'pe: Control 

IB 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 101 %Rec 

0297 
^v;XS980921B5iGdhtroL 
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Project Code: 
Pro jec t N a m e : 
Pro jec t Officer: 
Account C o d e ; 
Stat ion Descr ip t ion : 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

Collected; 
M a t r i x : Solid 
Sample N u m b e r : MXS980925A 
T y p e : Blank 

Resul t Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by AA, RAS 
200.9 Graphhe Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7439921 Lead 0,10 m&kg 

Selenium by AA. RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 
7782492 Selenium 0,20 mgAcg 

Thallium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThaUium 0.20 mg/kg 

Metals, ICP-SAS 
200,7-M 
1LM04,0 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440702 
7440473 
7440484 
7440508 . 

7439896 
7439954 

7439965 
7440020 
7440097 
7440224 
7440235 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Magnesium 
Manganese 

Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

U 

UJ 

u 

2,0 
4,5 
4,0 
0,10 
0,10 
0.20 
3.37 
0.50 
0.50 
0.30 
1.0 
2.0 
0.10 
1,0 
70 
0,40 
3.8 
0.30 
0,40 

mg/kg 
mgAcg 
mg/kg 
m&kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
mgAcg 
mg/kg 
mg/kg 
mg/kg 
m&kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

U 

u 
u 
U 
U 
U 

U 
U 
U 
U 
U 
U 

u 
u 
u 

u 
u 

0298 
XS980925ABlahfc 
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Project Code: 
Projec t N a m e : 
Project Officer; 
Account Code: 
Station Descr ipt ion: 

TEC-723A 

BLACK BUTTE M I N E 
MARK ADER 
98T1 OPFAX lOZZLAOO 

Collected: 
M a t r i x : 

Sample N u m b e r : 
T y p e : 

Solid 
MXS980925A 
Spike Blank 

Resul t Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Lead by A A, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04,0 
7439921 Lead 91 %Rec 

Selenium by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CTN 
ILM04,0 
7782492 Selenium 92 %Rec 

Thallium by A A, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CTN 
ILM04,0 
7440280 Thallium 88 %Rec 

Metals, ICP-SAS 
200,7-M 
ILM04.0 
7440702 
7439954 
7440097 
7440235 
7429905 
7440360 
7440382 
7440393 
7440417 
7440439 
7440473 

7440484 

7440508 
7439896 

7439965 
7440020 
7440224 
7440622 
7440666 

Inductively Coupled Plasma-Atomic Emission Spectiometry 

Calcium 
Magnesium 
Potassium 
Sodium 
Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 
Iron 

Manganese 
Nickel 
Silver 
Vanadium 
Zinc 

Spectiometry, 

98 
101 
95 

95 
100 

95 

97 

96 
95 
98 

96 

98 
94 

99 
97 

CLPIL.M3.0 

%Rec 
%Rec 
%Rec 

%Rec 
%Rec 
%Rec 

%Rec 
%Rec 

%Rec 
%Rec 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

NA 
NA 
NA 
NA 

0299 
XS980925A Spike Blank 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

CoUected: 
Matrix: Solid 
Sample Number: MXS980928A 
Type: Blank 

Result Units Qlfr 

MET 
Parameter 
IVlethod 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 1.75 mgAcg 

XS980928A Blank 

0300 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description; 

TEC-723 A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

CoUected: 
Matrix: Solid 
Sample Number: MXS980928A 
Type: Control 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analj'tes 

All MERCURY te.sts 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245,5 Determination of Mercury in Sediments by 
7439976 Mercury NA 

XS980928A Control 

0301 
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Project Code : 
Project N a m e : 
Project Officer: 
Account Code : 
Station Descr ip t ion; 

TEC-723A 
BLACK BUTTE MINE 
M A R K ADER 
98T1 OPFAX lOZZLAOO 

CoUected: 
M a t r i x : Solid 
Sample N u m b e r : MXS980929A 
T y p e : Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Arsenic by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440382 Arsenic 0,10 mgAcg 

Lead by /\A, RAS 
200,9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CTN 
ILM04.0 
7439921 Lead 0,1 mgAcg 

Selenium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7782492 Selenium 0,20 mg/kg 

Thallium by AA, RAS 
200,9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04,0 
7440280 Thallium 0,20 mg/kg 

Metals, ICP-SAS 
200.7-M Inductively Coupled Plasma-Aton 
1LM04.0 
7429905 Aluminum 

7440360 Antimony 
7440393 Barium 
7440417 Beryllium 
7440439 • Cadmium 
7440702 Calcium 
7440473 Chromium 
7440484 Cobalt 
7440508 Copper 
7439896 Iron 
7439954 Magnesium 

7439965 Manganese 

7440020 Nickel 

7440097 Potassium 
7440224 Silver 
7440235 Sodium 
7440622 Vanadium 

U 

UJ 

U 

030 

Im 

r> 

c 

ission Spectrometry, CLP ILM3.0 

2.0 
4.5 
0,10 
0,10 
0,20 
2.39 
0,50 
0,50 
0,30 
1.6 
2,0 
0,10 
1,0 
70 
0,40 
4.7 
0.30 

mg/kg 
m&kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
m&'kg 
mg/kg 
rag/kg 
mg/kg 
mgAcg 
mgAcg 
mgAcg 
mgAcg 
mg/kg 
mgAcg 

XS980929A!Blahk; 

U 
U 
U 

u 
u 

u 
u 
U 

U 
U 

u 
u 
UJ 

u 
::•:<: : • : ; •^s i 
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Result Units Qlfr 

Analytes : 7440666 Zinc 0.40 mgAcg U 

0303 
^XS980?2?A?Blank> 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLAOO 

Collected: 
Matrix: 
Sample Number: 
Type: 

Solid 
MXS980929A 
Spike Blank 

ResuU Units Qlfr 

MET 
Parameter 
.Method 
Prep Method 
Analvtes 

Arsenic by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
1LM04.0 
7440382 Arsenic 110 %Rec 

Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analvtes 

Lead by AA, RAS 
200.9 Graphite Fumace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7439921 Lead 89 %Rec 

Selenium by AA, RAS 
200.9 Graphite Furnace Atomic Absoiption Spectroscopy, EMSL-CIN 
1LM04.0 
7782492 Selenium 95 %Rec 

Parameter 
Method 
Prep Method 
Analytes 

Thallium by AA, RAS 
200.9 Graphite Furnace Atomic Absorption Spectroscopy, EMSL-CIN 
ILM04.0 
7440280 ThaUium 95 %Rec 

Parameter : Metals, ICP-SAS 
Method : 200.7-M Inductively Coupled Plasma-Atomic Emission Spectiometry 
Prep Method: 1LM04.0 
Analytes : 7440702 Calcium 

7439954 Magnesium 
7440097 Potassium 
7440235 Sodium 
7429905 Aluminum 
7440360 Antimony 
7440382 Arsenic 
7440393 Barium 
7440417 Beryllium 
7440439 Cadmium 
7440473 Cliromium 
7440484 Cobalt 
7440508 Copper 
7439896 kon 
7439965 Manganese 
7440020 Nickel 
7440224 Silver 

Spectiometry, 

97 

100 
95 
94 
99 
95 
98 
96 
95 

98 
96 
99 

94 

CLP ILM3.0 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

%Rec 
%Rec 
%Rec 

%Rec 

NA 
NA 
NA 
NA 

XS980929A Spike Blank 

0304 
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Result Units Qlfr 

Analytes : 7440622 Vanadium 
7440666 Zinc 

101 
98 

%Rec 
%Rec 

0305 
:gXS?8092pp!SpikeBlan k; ̂  
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAXi0ZZLAO0 

CoUected: 
Matrix: Solid 
Sample Number: MXS980930A 
Type: Blank 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245,5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 0.10 mg/kg U 

0306 
XS980930A Blank 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723 A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

CoUected: 
Matrix: 
Sample Number: 
Type: 

Solid 
MXS980930A 
Control 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.5 Mercury, Cold Vapor, Manual, Sediments 
245.5 Determination of Mercury in Sediments by 
7439976 Mercury 97.2 %Rec 

;XS98083aAi:GiSntriiJL 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723 A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

CoUected: 
Matrix: Liquid-Total 
Sample Number: MXW980916 
Type: Blank 

ResuU Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245,1 Determination of Mercury in Water by Col 
7439976 Mercury 0.20 ug/L U 

0308 
XW980916A Blank 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723 A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

Collected: 
Matrix: Liquid-Total 
Sample Number: MXW980916 
Tj'pe: Control 

Result Units Qlfr 

M E T 
Parameter 
Method 
Prep Method 
Analytes 

All MERCURY tests 
245.1 Cold vapor mercury in water 
245,1 Determination of Mercury in Water by Col 
7439976 Mercury 105 %Rec 

XVV98Q916AsGontrol 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

Collected: 
Matrix: Liquid-Total 
Sample Number: MXW980917 
Type: Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

AU MERCURY tests 
245,1 Cold vapor mercury ui water 
245.1 Detennination of Mercury in Water by Col 
7439976 Mercury 0,20 ug/L U 

0310 
XW9809l7A;Blahk 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXl OZZLAOO 

CoUected: 
Matrix: Liquid-Total 
Sample Number: MXW9809I7 
Type: Control 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

A U MERCURY tests 
245.1 Cold vapor mercury in water 
245.1 Determination of Mercury in Water by Col 
7439976 Mercury 92.2 %Rec 

0311 "P^^^M'iW^?!?*™!:^;;; 
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Project Code: 
Project Name: 
Project Officer: 
Account Code; 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

CoUected: 
Matrix: Liquid-Total 
Sample Number; MXW980924 
Type: Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 

7429905 

7440393 

7440417 
7440439 
7440702 
7440473 
7440484 
7440508 
7439896 
7439954 

7439965 

7440020 
7440097 

7440235 

7440622 
7440666 

Metals, ICP/MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 

7440280 

Inductively 

Aluminum 

Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobah 
Copper 
Iron 
Magnesium 
Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 

ThaUium 

Inductively Coupled Plasma-Atomic Emission Spectrometry, CLP ILM3.0 

25 

1.3 

1.3 
2.5 
6.3 
6.3 
6.3 
3,8 
13 
25 
1,3 

13 
880 

25 

3.8 
5.0 

Ug/L 

ug/L 

ug/L 

ug/L 

u&L 
u&L 
ug/L 

ug/L 

ug/L 

ug/L 

UgA. 

UgA. 

ug/L 

ug/L 

UgAL 

u&L 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 

0.63 
0.63 

0.13 
1.3 
0.037 

0.63 

u&L 
ug/L 
u&L 
UgA. 
ug/L 
UgA. 

u 
U 
U 

u 
u 
u 

XW980924A Blank 

03? 2 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723 A 
BLACK BUTTE MINE 
MARK ADER 
98TI OPFAXl OZZLAOO 

CoUected: 
Matrix: Liquid-Total 
Sample Number: MXW980924 
Type: Spike Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SAS 
200,7-M 
200.8 MOD 
7440702 
7439954 
7440097 
7440235 
7429905 
7440393 
7440417 
7440439 

7440473 

7440484 

7440508 

7439896 
7439965 

7440020 
7440622 

7440666 

Metals, ICP./MS 
200,8 MOD 
200.8 MOD 
7440360 

7440382 

7439921 

7782492 
7440224 

7440280 

Inductively 

Calcium 

Magnesium 
Potassimn 
Sodium 
Aluminum 
Barium 
Beryllium 
Cadmium 

Chromium 

Cobalt 

Copper 

Iron 
Manganese 

Nickel 
Vanadium 
Zuic 

Antimony 

Arsenic 

Lead 

Selenium 
Silver 

Thallium 

Inductively Coupled Plasma-.Aitomic Emission Spectiometry Spectiometry, 

102 
100 
102 
95 
102 

101 
100 

103 
101 

105 
106 
102 

CLPILM3.0 

%Rec 
%Rec 
%Rec 
%Rec 

%Rec 

%Rec 

%Rec 

%Rec 
%Rec 

%Rec 
%Rec 
%Rec 

NA 
NA 
NA 
NA 

102 

102 . 

100 

103 

98 
99 

%Rec 

%Rec 

%Rec 

%Rec 
%Rec 

%Rec 

0313 
XW'980924A Spike Blank 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T10PFAX10ZZLA00 

CoUected: 
Matrix: Liquid-Total 
Sample Number: MXW980924B 

Type; Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SAS 
200.7-M 
200.8MOD 
7429905 
7440393 
7440417 

7440439 
7440702 

7440473 
7440484 
7440508 
7439896 
7439954 
7439965 
7440020 
7440097 

7440235 
7440622 

7440666 

Metals, ICPAvIS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 

7440280 

Inductively 

Aluminum 
Barium 
Beryllium 

Cadmium 
Calcium 

Chromium 

Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 

Vanadium 
Zinc 

Antimony 
/\rseruc 
Lead 
Selenium 
SUver 
ThaUium 

Inductively Coupled Plasma-Atomic Emission Spectrometry Spectrometry, 

25 

1.3 
1.3 

2.5 
6.3 

6.3 

6.3 
3.8 
13 
25 
1.3 
13 
880 

25 
3.8 

5.0 

CLP ILM3.0 

u&L 

ug/L 
ug/L 

ug/L 
u&L 

ug/L 

ug/L 
u&L 
u&L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
u&L 

u&L 

U 

u 
u 
u 

- u 
U 

u 
u 
u 
u 
u 
u 
u 
U 

u 
u 

0.63 
0.63 
0.13 
1.3 
0.037 

0.63 

u&L 
ug/L 
ug/L 
ug/L 
UgA. 
ug/L 

U 
U 
U 
U 
U 
U 

0314 
XW980924BBIarik^ 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description: 

TEC-723A 

BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAXIOZZLAOO 

Collected: 
Matrix: Liquid-Total 
Sample Number: MXW980924B 
Type: Spike Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 
7440702 
7439954 
7440097 

7440235 
7429905 
7440393 

7440417 

7440439 
7440473 

7440484 

7440508 

7439896 
7439965 
7440020 
7440622 

7440666 

Metals, ICP./MS 
200.8 MOD 
200,8 MOD 
7440360 

7440382 

7439921 

7782492 
7440224 
7440280 

Inductively 

Calcium ' 
Magnesium 
Potassium 

Sodium 
Aluminum 

Barium 
Beryllium 
Cadmium 
Chromium 

Cobak 

Copper 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

Antimony 

Arsenic 
Lead 

Selenium 
Silver 
Thallium 

Inductively Coupled Plasma-Atomic Emission Spectiometry Spectiometry-

102 

100 
103 
96 

105 

101 
100 
104 
102 
105 
106 

102 

CLP ILM3,0 

%Rec 

%Rec 
%Rec • 

•%Rec 

%Rec 

%Rec 
%Rec 

%Rec 
%Rec 
%Rec 
%Rec 

%Rec 

NA 
NA 
NA 
NA 

104 

104 

103 
104 
102 
100 

%Rec 

%Rec 

%Rec 
%Rec 
%Rec 
%Rec 

0315 
3iW980924BlSpikeiflls»rkr 
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Project Code: 
Project Name: 
Project Officer: 
Account Code: 
Station Description; 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98TI OPFAXl OZZLAOO 

Collected: 
Matrix: Liquid-Total 
Sample Number: MXW980929 
Type: Blank 

Result Units Qlfr 

MET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SAS 
200.7-M 
200,8 MOD 
7429905 
7440393 
7440417 
7440439 
7440702 

7440473 
7440484 
7440508 
7439896 

7439954 
7439965 
7440020 
7440097 
7440235 
7440622 
7440666 

Metals, ICP/MS 
200,8 MOD 
200,8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromiiun 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 

Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 
Selenium 
Silver 
Thallium 

Inductively Coupled Plasma-Atomic Emission Spectiometry, Spectiometry, 

25 
1,3 
1.3 
2,5 
6.3 

6.3 
6.3 
3.8 

13 
25 

1.3 
13 
880 
25 
3.8 
5.0 

CLP ILM3.0 

u&L 
u&L 
ug/L 
UgA. 

ug/L 

ug/L 
ug/L 
u&L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
UgA. 
UgA. 
ug/L 

U 
U 

u 
u 
u 
u 
u 
u 
u 
U 

u 
u 
u 
u 
u 
u 

0.63 
0.63 
0.13 

1.3 
0.037 
0,63 

ug/L 
u&L 

ug/L 
u&L 
ug/L 
ug/L 

U 
U 
U 
U 
U 
U 

5XW980929A Blank 

03 I R 
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Project Code: 
Project Name: 
Project Officer: , 
Account Code: 
Station Description: 

TEC-723A 
BLACK BUTTE MINE 
MARK ADER 
98T1 OPFAX lOZZLAOO 

Collected; 
Matrix: Liquid-Total 
Sample Number: MXW980929 
Type: Spike Blank 

Result Units Qlfr 

IMET 
Parameter 
Method 
Prep Method 
Analytes 

Parameter 
Method 
Prep Method 
Analytes 

Metals, ICP-SAS 
200.7-M 
200.8 MOD 
7440702 
7439954 
7440097 
7440235 
7429905 
7440393 
7440417 
7440439 
7440473 
7440484 
7440508 
7439896 
7439965 
7440020 
7440622 
7440666 

Metals, ICP/MS 
200.8 MOD 
200.8 MOD 
7440360 
7440382 
7439921 
7782492 
7440224 
7440280 

Inductively 

Calcium 
Magnesium 
Potassium 
Sodium 
Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

Antimony 
Arsenic 
Lead 
Selenium 
SUver 
Thallium 

Inductively Coupled Plasma-Atomic Emission Spectiometry, CLP 1LM3.0 

102 
101 
104 
99 
103 
101 
101 
104 
102 
104 
106 
101 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

NA 
NA 
NA 
NA 

101 
100 
97 
102 
97 
95 

%Rec 
%Rec 
%Rec 
%Rec 
%Rec 
%Rec 

03 7 




